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suitable eismology (earthquakes), archeology 
agazil (Indian artifact), speleology (cave for 
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Zeitner, who in the 

excellent 
Ruth Culp 

has contributed articles 

pages, interest 

the “Recovery of Ree Indiar 

past 

many 

most to oul now writes 

ingly upor 
Relics,”’ from the valley of the Missouri 

River in the Dakotas, which soon will be 

inundated by the flood waters of the 

great dam which is being constructed 

across tne alley |! tne Federal G« 

ernment for irrigatior I contro 

and power purpose 

Other fine articles soon to appear will 

be one by Burke Smith ‘Stonehenge 

England’s Noted Relic’; “‘An 

Method of Making Jewelry,”’ 

by Doris E. Kemp; “Accessory Minerals 

if the Keokuk and “Grand 

Mosaics of the Capital.” 

Fasy 
poiderie 

Geodes”’ 

State Iowa 

* 

RIP RAP 

Mir iste 

concurred with the 

When Prime 

Canada 

Diefenbake of 

United Na 

tions majority recently in refusing to 
brand the United 

attention to th 

between the 

States an aggressor, 

5,000 miles of 

two 

he called 

boundary countries 

fortifi 
The exchange of minerals between 

which are unmarked by a single 
cation 

collectors here and in Canada, we believe, 

is one small link in the Priey 

ship which binds us to the ur f the 

Laurentian Shield 

You will note that Canadian suppliers 

occasionally use our pages to call atten 
tion to their offerings. We were 

larly pleased that Northe 

and Silvercraft Supply of 

ard, Ontario placed their very first 

of classified advertising, on Canadian na- 

tive silver, with us. Ottawa Valley Gem 
Shop of rich] 

particu 

Minerals 

Ottawa has advertised richly- 
colored labradorite and amazonite from 

time to time. Luke Ladouceur of Ban 

croft, Ontario has written us about his 

unusual Iceland spar. 

Many requests for sample copies and 

subscriptions, on the other hand, come 

to us from north of the border. In this 

way our U.S. advertisers reach the 
Canadian neighbors 

(Mrs. Walter) Loy of Hot 

Springs’ House of Crystals adds a ben 

ediction to the note accompanying her 

uldn’t issue Ww. Cc 

RIP RAP’s little 

ad checks after each 

find a better ending f 

Christmas contribution to the spirit of 

good-will. So “God bless you and yours!’ 

Letters are Interesting 
Vore Upon Pearls: 

Wauseka, Wisconsin 

Wilson: 

I do like the new cover on Earth 

Magazine and think it has much 

appeal than the old. I have 

Earth Science, and your 

fishing was very good. I 

Dear f 

Yes! 

lend 

more eye 

ilways enjoyed 

articie on peal 
could add that one of the biggest buyers 
if pearls is still living in Prairie du 

Chien, (Wis.) and told me has 

things about the trade, even as to 

many 

how 

a pearl is peeled and the instruments 

doing it 

Sincerely, 

Mosaic Museun Joe 

used in 

Phetteplace 

Tumbler Idea: 
St. Paul, Minnesota 

Earth Science Editor: 

Knowing that you 
to keep your readers well informed upon 
what is going on in the lapidary field, 

writing to tell you that our new 

rock 
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I am 
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approval of both professionals 
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engineering 

that it 

would be, in all respects, a very satisfac 
The fact that our 

top permits easy inspection of the 

tory machine. open 

prog 

ress of the grinding, and for adjustments 

in grit, water, angle and speed, is a fea 

appreciated 
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Downers Grove, Illinois 
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‘ther made 
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curred to me 

may nave at 

lapidary jewelry-craft of 
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interested ir 

Science Readers: 

that perhaps 

some time 01 
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he aring about. 

inal desigr iends wou 

If so, and you will mail me a sketcl 

or a picture, or perhaps 
will be only too glad to evaluate its 

artistic character critically, and if it 

appears to be of 

attractiveness, we might possibly like t 

sufficient iginality 

i - 

use It to help illustrate some f u 

future articles of “lapidary art” to be 
pub ished l? Eart} Science f « irse 

giving due credit to th ginat of 

tne idea y l ct esl ndence ror +} 

“= it ect ~ SOL ted 



Coesite Discovered in Famous 

Bavarian Crater 

COESITE, the dense and highly stable 

form of silica not known to occur natu- 
rally on earth before it was recently 

collected and identified by Geological 

Survey scientists at Meteor Crater, Ari- 

zona, has now recognized in rock 

specimens collected near the rim of Ger- 

many’s famous Rieskessel in Bavaria. 

The original find in Arizona was con- 

sidered by Dr. Eugene M. Shoemaker, 

Survey geologist, to be conclusive evi 

dence that the crater was the result of 
a collision between the earth and a size- 

able meteorite. It considerable 

weight to his paper before the recent 

meeting of the International Geological 

Congress in Copenhagen, Denmark, ir 
which he discussed the impact mechanics 

of the earthshaking crash which geolo- 

rists say occurred sometime during the 

Quaternary Period of Time, o1 
within the past 1 million years 

The 
sion some 

been 

gave 

Geologic 

Rieskessel is an immense depres- 
17 to 18 miles in diameter con- 

chaotic umble of broken 

Triassic and Jurassic 

sisting of a 

granite and 

ments beneath a cover of 

sedi- 

Upper Miocene 

fresh-water deposits. It has been greatly 

modified by and sedimentation 

but according to Dr. Shoemaker, it shows 

stratification of debris similar to that in 

Arizona Crater, indicating the forces 

originated at a centra Within its 

several communities and the 

erosion 

po nt. 

confines are 

old walled city of Nordlingen. In some 
crater walls have eroded so 

scarcely dis 

Copenhagen, Dr. Shoe- 

maker visited the Ries and its renowned 

“Kessel” or crater. While there he was 

struck by the similarity in appearance 

between “shocked 
what has been 

“sheared sand 

pecimens of glass and 

granite” he collected from 

“suevite,”’ called and th 

stone” of Arizona in which coesite was 

first found. Samples were sent back to 

Washington and examined in the Geolog- 
al Survey’s geo-chemic laboratories 

Chao. 

Dr. Chao again made X-ray studies simi- 

mineralogist-geologist Edward 

ar to those made on specimens from Ari 

zona, and was able to report that these 

new specimens from Germarl y i11so con 

tain coesite. This meens there are now 

two places known on earth where coesit 

urs in nature 

Ur lKé Meteo Crate \ ona. the 

Ries dates back to the Miocene epoch, of 

some 12-25 million years ago. This makes 

it the first such crator to be identified in 

the Prepleistocene record. One of the 
strongest arguments against acceptance 

of a meteoritic origin for the Ries crater 
has been the complete absence of any 

concrete evidence of a meteorite having 

struck the earth before the Age of Man. 

There is no doubt about its antiquity, for 

rubble on the floor of the Ries Plain is 

overlain by lake sediments definitely 
identified as late Miocene. 

Coesite was produced from quartz for 
the first time only a few years ago by 

Dr. Loring Jr., who was one of 

many scientists investigating the effects 

of high temperatures and pressures upon 
various minerals. Because of the ex- 

tremely high pressure necessary for 

transposing quartz into its more dense 

phase known as “coesite,” it was postu- 

lated that it could be formed in the earth 

iaturally, only at great depth. When it 

failed to turn up in the diamond pipes of 
South Africa or in other silica minerals 

subjected to severe shock, investigators 

predicted it would 

Coes, 

never be found as a 
natural mineral. Its discovery in mate- 

rial from the Arizona crater came as a 
distinct surprise to the scientific world. 

Press Release, U.S. Geological Survey 

<>__ 

New Meteorite Laboratory 

WE are pleased to announce the estab- 

lishment, effective July 1, 1960, of the 

American Meteorite Laboratory, as suc- 

to the American Meteorite Muse- 

formerly operated by Dr. H. H. 

Nininger at Sedona, Arizona, who has 
contributed many articles to the pages of 

EARTH SCIENCE magazine. 

The American Meteorite 
will: 

cessol 

um, 

Laboratory 

1. Carry on a 

new 

search for 
meteorites through the free exami 

nation of suspected 

continuous 

meteorite samples, 
conducting field investigations where in- 
dicated and purchasing authentic mete- 
orites at fair prices. 

2. Distribute to scientists, institutions, 
and collectors meteorite specimens, books 
on meteorices, and a variety of other ma 

terials covering all phases of the subject 

f meteoritics. Catalogs of these mate- 
rials, as well as of our unique meteorite 

ewelry, are available upon request. 

Promote our and 

conquest of space by furthering in every 

way possible the recovery and study of 
+ lated phenomena. 

nation’s defense 
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The Mesabi and Its Minerals 
By RICHARD N. LAKE 

THE first high grade iron ore on the 

Mesabi range was discovered near 

what is now the Mountain Iron Mine 

on November 16, 1890. Since then 

about two billion tons of iron ore have 

been removed from over 250 mines on 
the range. 

The Mesabi range lies northwest of 

Lake Superior. The range occupies the 

middle slopes of the south flank of the 
Giant’s Range, a low chain of hills ex- 
tending from a point north of Grand 
Rapids to Birch Lake at the St. Louis 
County-Lake County line. In the east 
the summits are 400 feet above the 

general level of the su rounding coun- 

try. The elevation of the crest dimin- 

ishes westward, and beyond Grand 

Rapids the entire ridge is buried by 

thick glacial deposits The length ot 

the Mesabi range is about 120 miles 

and its width varies between two and 

ten miles. Excluding the parts exposed 
by mining, most of the Mesabi range 

is blanketed with glacial deposits be- 

tween 20 and 500 feet thick. 

The Mesabi range rocks, or the Ani- 

mikie group of the Later Pre-Cam- 
brian, as they are called by the 

logists, consist of three formations. 

yeo- 

Mr. and Mrs. Shepard of Bovey, Minnesota 
ooking over the goethite t 

pit near Chisholm 
earing waste rock in 

Because the Animikie sediments strike 
about N. 75° E. and dip 6-12° SE, the 

exposure of the lower formation is the 
most northerly and the middle and 

upper formations are to the south of 
it. The Pokegama formation is the 
lower rock formation. The Pokegama 

formation consists of quartzite with 
occasional sports of quartz-mica argil- 

lite and a basal conglomerate of peb- 
bles and boulders derived from the un- 

derlying formation. The formation, 

which outcrops in many places, is 

quarried for building stone quartzite 
north of Hibbing. 

The middle formation, known as the 

Biwabik iron-bearing formation, is the 

most important to the mineral collec- 
tor. All of the minerals listed in this 

paper are found in the Biwabik forma- 
tion. All rocks of the iron formation, 

other than oxidized ore bodies, are 

called taconite and make up about 90% 

of the Biwabik formation. Taconite 

has an iron content that varies be- 

tween 15% and 35°‘ Taconite consists 

of admixtures of minerals which be- 

long to four chemical groups, as listed 

here in order of decreasing abundance: 

silica (chert), iron silicates (minneso- 

Many of the minerals discribed in this article 

can be found in taconite ridges like fis one 
near Coleraine, Minnesota 

209 
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| wonite cal De assed a eitnel 

massive, granular, hert type 

thin-bedded, “‘slaty”’ 

ing table 

tvpe. The 

shows the stratigray 

quence of the divisions of the Biwabik 

formation 

Thickness 

in feet 

Upper Slaty division 0 to 170 

Upper Cherty division 80 to 250 

Lower Slaty division 0 to 250 

Intermediate Slate 0 to 1) 

Lower Cherty division 20 to 400 

st)t) Total 

which 1s 

from. the 

B50 TO 

The 

centrated for 

Cherty 

maynetic taconite con 

ore comes 

Lower division 

The high grade ore deposits occu 

only in restricted zones where most of 

leached out of the 

water circulating through 

Direct 

the silica has been 

taconite by 

cracks and fissures in the 

shipping ores have an iron content be 
and 65 The 

rock”, a red and white 

with a high clay 

posed intermediate slate 

rock 

tween 50 “paint 

pbanded norizon 

content, is decom 

The Virginia is the upper formation 
and is found to the southeast of the 

Biwabik formation on the Mesabi 

This formation consists largely 

of argillite. Although the 

range 

surface col 

tact between the Virginia formation 

and the Biwabik formation has bee 

well mapped by drilling, few itcrops 

of the Virginia formation are known 

Most of the Animikie sedi 

essentially unmetamorphosed, but the 
Duluth 

iron-bearing 

Mesabi. The 

across the Animikie group, 

ing all the sediments for a 

of fifts Birch Lake 

a point ten miles west of Gunflint Lake 

ments are 

recrystallized the 

rocks of the « 

; 

gabbro has 

asternmost 

s diagonally 

obliterat 

vabbro cu 

miles between and 

on the Gunflint range 

Scattered aeposits of this ( reta 

ceous conglomerate and shale lie wit} 

angular unconformity upon the edge 

beds of the 

e( s 

Animikle if the Mesabi 

range ‘ol This formation, called the Col 

distance 

A block of vein goethite (to the right of ham 

mer) in the bottom of an open pit near Chis 

holm, Minnesota 

<> 

eraine, is exposed beneath the drift in 

mines from Coleraine to Eveleth. The 

conglomerate which was derived from 

the underlying iron formation is ofte 

Highly polished peb 
Dles of goetnite and hematite are otten 

conglomerate. The Coler- 

aine dominantly Mollusca, 

with at least 11 new species. A great 
fish teeth have 

found in the 

fOSSIS are 

many shark and othe 

been found in the vicinity of Calumet 

and Coleraine. Carbonized wood is con 

mon ind oce } 1] | ritized ‘ 

T¢ ind 

The foll ! t of mine} that 

in be found on the Me ipl rol nye 

althoug}! not ai ete compl ( i 

erals of interest to the collecto1 

ARAGONITE—Specime1 ( 

peen Tound nm tne re de} t 

CALCITE— Reported rvst 

ivs in the Biwabik formatio1 

COPPER—Native copper has be 
reported 11 TY A f}< ire i! thes ore 

the Wanles mine near Bul 

CROCIDOLITE Kibt é 

im} t tl ry ‘ i nave Heel 

ind ? rT? é A ll } re } ne 

St. James mine. It the met 
mie rphe e( | ppel ( hert , te} 

he \uro} | ‘ ) } tru p 



A diamond drill working in an open pit mine 

Minnesota 
where on the Iron Range 

near Bovey A common sight every- 

<> 

DOLOMITE—This mineral has been 

found in vugs in the ore and taconite 

GARNET— Many small, well-formed 

red crystals are found ! the con- 

glomerate at the base of the Biwabik 

formation on the «¢ ternmost Mesabi 

ranye. 

GOETHITE—tThis mineral is com 

monly found in extensive layers in the 

ore bodies. It is usually called “‘limo 

nite” or “brown ore” by the miners. 

Most of the goethite is found in earthy, 

impure layers. Fine spetiaens of 

goethite in reniforn otrvoidal or 

stalactitic masses are found on the 

Mesabi range. Sometimes hard blac k 

masses of tumbling grade goethite are 

found. Most of the tumbled gemstones 

from the Mesabi called “hematite” ar 

yoethite 

GREENALITE hree rare iron 
silicates make ip a large part of the 

taconite: minnesotaite, stilpnomelane, 

and greenalite. Greer e is dark olive 

to dark greenish brown in colo) 

Greenalite’s formula n written 

s (OH Fe’’, Mg Fe Si,O 

H i. The mineral n ¢ classed as 

an iron serpentine 

GRU NERITE—This mineral is com- 

mon in the metamorphosed taconites 

vest f Aurora It Is eltnel vellow Ol 

ole riess ne Su \ ( irs vith 

int nd magnetite Most grunerite 

as elongated grains up to 0.2 occurs 

millimeters long. The chemical for- 

mula for grunerite is (OH).Fe- 
Si,0 Other rare amphiboles be- 

tween actinolite and grunerite in com- 

position have observed the 

metamorphosed taconites. 

HEMATITE—Impure hematite of 
the variety martite forms the bulk of 

the iron on the Mesabi range. 
The highest grade ore is usually a dull 
blue-black martite and is very earthy. 

been in 

ores 

Some specular hematite has _ been 

found, but it is not common. 

LIMONITE—Most of the ore that 

is called “‘limonite” or “brown ore” on 

the Mesabi range is cryptocrystalline 

yoethite containing admixtures of wa- 
ter and other materials. “Turgite”’ 
a mechanical mixture of hematite and 

voethite. 

MAGNETITE 

is 

The chief iron ox- 

ide in taconite is magnetite. It occurs 

in fine grains disseminated through 

the rock. It decomposes to martite 
in the ore bodies. Layers up to six 

inches thick are found on the eastern- 

most Mesabi. Large crystals of mag- 

netite are found in conglomerates in 

the between Hibbing and Mt. 

Iron. The largest crystals are over two 
ores 

inches across. Beautiful groups of low- 
temperature octahedrons with marca- 
site found in Cretaceous 

conglomerate in the Judson mine near 

Buhl. 

MANGANITE 

eral millimeters 

cavities 

hav e been 

Prisms up to sev- 

long are found in 

in the high manganese ores. 

MARCASITE—This mineral 

found in fissures in the ore bodies and 

in conglomerates overlying the ores. 

MINNESOTAITE 
silicates 

is 

One of the iron 
greenalite, stilpnome- 

which make up a large part of 
the taconite. Minnesotaite is the most 

common. In some samples of cherty 
taconite it makes up 90° of the rock. 
In these specimens it has a light green- 

ish gray color. Minnesotaite is trans- 

lucent and has a waxy to dull luster. 

st Le 

lane 

If it is not intergrown with quartz, 
it is very soft and granular. Its for- 

mula is (OH (Fe’’,Mg Sise « 

Al, Fe O 



PYRIT E “Fool's roid is often 

found on the Mesabi. ¢ 

up to one inch it ize are found it 

slaty taconite 

QUARTZ—The riet hert the 

predominant mineral in unaltered tat 

onite. Quartz veins, many over a thou 

sand feet long are common in the ort 

bodies. Small, well-terminated crystals 

are often found. Exceptionally irge 
+] +} " 1. 

quartz crystals, some ol nem tfalrly 

clear, two to four inches in diameter, 

ishing 

A gal 

a multi-colored chert with a “ 

banding’, is a popular polishing mate- 

Lake 

exceptl nal size or quality, are found 

in the red glacial drift overlying the 

Biwabik formation. 

RHODOCHROSITE—A few 

mens with 

crystals or botrvoidal crusts 

SIDERITE—Cream-c« 

is found in the ores of the 

area. It is 

been found. Pol 

Jaspers are often found 

have yrade 

asper, 

('¢ ntorted 

rial. Superior agates, often of 

speci- 

have been found small 

lored siderite 

Eveleth 

crystallized “cross-fibre”’ 

inches 

One of the 

fashion in veins as wide as two 

STILPNOMELANE 

iron silicates (see greenalite, minne 

sotaite) that make » most of the 

chert, taconite. Stilpnomelane Is 

found as plates or 1 a as large as 

several millimeters in diameter in 

quartz veins 

of Hibbing and n the 

River diversion 

In taconite and ores east 

Embarrass 
Biwa 

color be- 

channel east of 

varies in 

tween and olive green 

Its formula is OH K, Na, Ca 

Fe, Mg, Al $1.0 

WAD—A 

bik. Stilpnomelans 

golden brown 

mixture o! manganese 

ores, including pyrolusite, psilomelane, 
and manganite, with iron oxides is 

often found in the ore bodies. This 

and 

often 

“wad”. Manganese 

dendrites 

Ore IS called 

sometimes 

round on tne 

Iron 

surface of exposed taco- 

are 

above 

from 

if he has a few 

them. Mining ac- 

Many of the minerals listed 

can be found by the collector 

range 
; . 

weeks to look tor 

tivity often removes whole deposits of 
fine specimens in a short time. Be- 

this the listing of the loca- 

where the 

now found wou 

The collecto 

before 

various minerals are 
‘thle I worthless. d soon be 

who has not been on the 

range may contact a member 

of the range s Mesabi Row k & Mineral 

Club for information on collecting 
1] + spots and collectors to visi 

The collector should obtain 

from the mine 

before entering any 

list of mine owners, and chief 
personnel is given in the Mining Di- 

rectory Issue by Henry H. Wade and 

Mildred R. Alma. This bulletin, 
Is published year, 15 

from the Director, Mines Experiment 

permis- 

sion superintendent 

A complete mine 

mines, 

which 

available each 

Station, University of Minnesota, 

Minneapolis 

The mining companies spend mucl 
working on 

rocks in the mines 

time talking about and 

The 

and on the 

( ne 

satetyv. loose 

waste dumps cause many 

accident and it may be 

g for any of us! It has 
accidents 

no more collectir 

that “every been said specimen re- 
moved from the mines is one saved 

+ from the blast furnaces.” If the col- 

lector remembers this and heeds the 

mines for his 

spend many 

In the 

warnings posted in the 

safety, he may enjovable 

hours collecting pits and on the 
Mesabi iron range imps of the 



GEOLOGY—An Infant Science 
By JOHN S. ALBANESE 

IT IS somewhat of a rma that thou was composed of men of diligence and 

Sands of years age mans curiosity ind sense, who devoted themselves to the 

inquiry concerning the world around him liscovery of minerals, chemical com 

was first directed toward the heavens and pounds and chemical reactions. The other 

not to the ground beneath his feet Ob class took up the fantastical side of the 

servations of the planetary revolutions and older alchemy. Secret cults followed, and 

the ilculations concerni their move a practice was developed based on im 

ents across the sky were developed to posture and fraud, from which the pre 

high degree of accuracy by the priests vailing notion of alchemy ts derived 

yf ancient Babylor he ancient Greek Modern civilization rests upon a found 

philosophers knew that the earth was ition of chemicals and the metals. Thess 

round. They gav is proof the irved substances come initially from nowhere 

shadow of the earth 1 the moon dut but the rocks. Every particle of matter in 

ng an eclipse. But this observation seems your automobile for instance comes from 

to have been lost sight of until modern the rocks. All the chemical elements used 

imes. Strange t may of all the in the laboratory come from the sam«e 

physi il sciences vw he last t source—the rocks. The chemist may com 

lements which are found in 

Mineralogy as a began the the rocks into compounds He may even 

middle ages when alc] sts worked with synthesize artificial diamonds and other 
l ] = | 1 ; ] . 

flasks ind cCruciDIles tn Ingiof#r . gem stones and likewise improve the 

sire to transmute | tals into gold quality of metals and alloys. He may even 

Alchemy won to its set n of cul xtract petroleum from hard rockshale 

ture and atta nt f1 rv f ul These same chemical processes however 

clin The early d f alch have been going on in Nature’s labora 

ired little for th ter things: they tory since the beginning of time on earth 

were inspired by a ; f man mad Ihe entire mineral kingdom is indeed one 

perfect—of man ft fr se and vast chemical laboratory, measured only 

the limitations I I { s. Greet by the extent of the earth itself 

1 > ] | ; ; philosophers d h sulphur The mineral kingdom invites the at 

LISS I th rly tention of everyone of us to stuay it 

rudiments of ch | theory. The Roma: Mineralogy unfortunately is seldom 

mperor Caligula institut xperiments taught in grade or high schools, and 

for pre g the young people with inquisitive minds and 

sulfi 1i€ OF arsenic W th ful or ld n the spirit ol adventure have little oppor 

vellow color tunity of discovering the fascination of 

Alchemy flourish Ar i from th in ideal hobby. Teachers we feel should 

Sth to the 13th centur was carried stress the importance of cultivating on 

the Arabs into S| I whet it or more hobbies early in life, which can 

spr to all parts Later, it be progressively pursued until such stag 

was chiefly th ; who pre pied s reached where they too may be able to 

themselves with alcl The English help solve some of Nature's great myster 

Roger Bacon | t was poss s. The more we learn, the more we 

213 



‘ } } } ' 

i i nM I t 

I I n 

Vi h \ f h As A 

how f n ! f 

t Earth S f \ I i 5s tl . 

numerous branch furs ted in the Rl 

EDITOR'S NOTE: The for n Germany the fourteenth tury 

terest notes if \ rpts tror h t th loy I 

MAN’S EARLY USE OF METALS n intens search 1s now 1 rogress 

The us ff tals i [ 1 bach new and 1! I iT t I the s 

thousands otf \ rs tf n ry i mat productto! Most of thes I tn 
I 

kind. The first met ehey Peep eae ad 
by vere th MCh Ww v refer wher h f f 

s bet ob] vVhich show S| I} 

non ill h o the s wh y Dt : 

sult [ Al lO! n na * | tr ; f 

sil [ wh h uf ry ‘ , " } ' < 
} ' 

matty sf f ( y 

what less noble, bu tt o th 

occurs sporadically h fi D f M I 
. | M 

in natur Mor h | 

re fu with ft ‘ ts 
ae 

mon res. Su h 5 _ iMmdes 

is therefor not ene that 1 F iS ) etort no c . f 1 66 “ ’" | & Sat Primite What Would You Have Found? 
man W ib] t xtr t opper trot 

: A LANDOWNER once _ invited 
pper nerals. At first th loubted|y 
. ; young men t pend tr ! imme! 

happe CCl ivy wh sof O} da an } , | fart He 1 

per rals wer ] ss f { OS ed to g r ne tnil ol a e tne 

mofires { ly hh . | . ont fil é ce i ( é 
l } Git 

crate 5 | Loy { ] ifte! i ire ] ] é ne rt int 

nig | >There thing here that I wa 
mucl r prin \ . f 

' i Chere ! oy ft e¢ ere 

that it was possibl Dut l if nothiz t ( 

natur occurre . ron af tne scent iu i the winding ‘ 
ndd r ; . . 

KNOW his ele r P h f . i ae cte r ¢ i Va 

Yet anothe Ota r ¢ 
stable pounds { S f s) h t 

I ight in g her gr certall are he 
, 

hos pr ously | H h roots wl } ought | . 

extra of ron re f Ss ret tron ima ifactu y rugg ¢ 
I 

resecl l [ l rw ns The tourtl a vet st 1ci€ ta 



The One-Handed Can Be Lapidaries 
By WM. J. BINGHAM 

JUST pecauste VOU Nave oniv one uSa- 

ble hand is no reason you cannot do 

first class lapidary work, or many 

other kinds of work, for that matter 

A fe 

SC] ibed below. 

w gadgets and procedures are de- 

Thess aevices some 

that I use myself, since I was paralyzed 

are 

on my right side by a stroke two vears 

ago. No dimensions are given as they 

can be made any size and from any 

| he work IS 

_ but with 

material that is available 

not as easy as with two hands 

little practice and the desire to do 

something, it can be don It is as 

sumed that the handicapped person 

has, or has available to him, ordinary 

lapidary machinery; and that he 

knows how to use it, as this article is 

not intended to wive Instructions on 

itting and polishing 

most of the 

a rock can be wedged in the 

In operating a slab sav 

time vise 

long enough to tighten it up; or a tem 

porary rest can be made for the stone 

to hold it 

tne vise. 

until it can be tightened in 

The 

small 

temporary rest can be a 
Tew pleces ¢ I vood ot 

SEE FIG 
presents no problen 

Varlous 

thicknesses Trim sawing 

Hold down ver-all view showing foot 

for the stone, 

for slabs and cabochons, is 

very handy; even for two-handed lap- 

The top of the rest should be 
level with or a little below the 

the shaft. It should have a 
metal wearing surface on the top. It 

‘an be made from either metal or wood, 

preferably non-rusting. It should be 

heavy and substantial to prevent vi- 

bration. SEE FIG. &. 

In smoothing (sometimes mistaken- 
lv called sanding) specimens on a flat, 
horizontal disk, no problem is_ in- 
volved; but on a vertical disk or drum, 
a rest similar to the one described for 
grinding may be called for. For 

smoothing cabochons, the first opera- 

tion is dopping. This may be different 

from the way you have been doing it, 
but it works using only one 

hand. First, provide a source of heat; 
such as an alcohol lamp or a candle. 

Be sure to have the wick of the candle 
short prevent smoking. 

Second, provide a suitable dop stick, 
the end of which is just a little smaller 

the cabochon being worked on, 

lightly with dopping 

For grinding, a rest 

especially 

idaries. 

about 

center of 

nicely 

enough to 

than 

ind Is ( oated 

Fig. 2 Jam peg, with dop stick and cabochon 
in place on smoothing lap. 
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Fig. 3 Squeezing hot wax ut from under Fig. 4 Setting dop stick with cabochon aside 

cabochon to cool. 

wax. Third, place the roughed-out and set aside to cool. When cool it is 
cabochon bottom side ip on the table readv to be we rked on. SEE FIGS ) 

or bench. Fourth, hold the dop stic} and 4. 
wax end down, about tw r three Another thing that will help in 

In hes above the flame. sO tTnat tie Vax moothing cab chons on a flat, hori 

is slightly softened: then touch the zontal disk is a jam peg, a rest to hold 

back of the cabochon with the waxed _ the dop stick at the desired angle. This 
end of the dop stick, which will then can be made from wood which is fas- 
pick up the cab chon Hi d the Ca- tened to the table or bench te DD, and 

bochon two or three inches above the has a number of shallow holes on the 

flame, moving it at ind so that it will side towards the lap plate SEE FIG. 2 

be evenly heated and keep ng the adop A third help IS al ad ustabl arn 

stick approximately ertical Keep which will hold a Calipel ra template, 
to measure the cabochons as they a heating it slowly, pressing it against oO measure ne cab non a n are 

. being shaped on the lap plate. SEI 
the table Ol bencl top OCCASIOT ally ns ; 

, ; FIG. J 

and whe n the wax squeezes it around — - 
Polishing should present no nev 

+ ’ S ] +) On tel 1 _ . : . he dop stick, turn the dop stick problems. To remove the cabochon 

around so that the cabochon is on top, from the d p stick, there are tw 

Fig. 5 Adjustable arm, with calipers in place Fig. 6 Hold down, with template in position on 
ndispensable tool for good work slab. for marking 
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methods; one is to heat the cabochon idary work. It can be modified many 
enough to soften the wax underneath’ different ways and used for many 

but not melt it, when it can be re-_ things and still keep the same idea of 
moved without a lot of wax sticking using foot pressure to hold something 

to it. A little alcohol on a rag will re- down, or perform some other opera- 

move the wax that is left on the tion. It consists of a base that can be 

cabochon. The other method is t put clamped to a table top or bench top; 

the cabochon and dop stick in the re a bar or board foot pedal which is at- 

frigerator or freezer for a half hour tached by means of a cord to a pivoted 
or so, at which time the cabochon will arm, the pointed end of which is the 

drop off. hold down. SEE FIG. 1 and 6. 

Another gadget that is very handy I hope that this article will help 

for the one-handed is a foot operated some handicapped person get a little 

hold down. This is used for many oper more enjoyment out of life and prob- 
/ esides lap ably make a few dollars while doing 

it. | will enjoy hearing from you. 

Fig. 7 Temporary rest for stone about to be Fig. 8 Rest for grinding. 
clamped in saw 

a 

{ WORTHWHILE PROJECT ELEPHANT BONES ARE 

rHE Divis f Recreation of the Chi FOUND 

SCARCELY a month passes but the di iplidary an ewell iring the i 11S 
esent winter seasor nder the efficient covery of mastodon or mammoth ele 

net + n of Ra ( \I er. ( isses re phant bones s announced by someone 

V¥ being regula ‘ \ from widely scattered areas 

nis montn we read lal a iarge sec ; I t that larg 
. Poy yl] my47 . , , | + d 

Line Park, 2041 I Park We tion of vertebra and part of a tooth was 

Tue i . We | irsaays recently discovered by Mrs. George 

00 to 5:30 and 7:00 to 1 00 P.M Jacobs and her daughter, “Joy,” along 

leffe; n Pat {R20 Nort | Ave the banks of Cedar Creek, southwest of 
© ~ < NN. : _ Vv i' . " 

: Oakland Mills, in Henry County, Iowa. 
Mondays and Frida : 

Excavation for a new channel for the 

creek and erosion that has followed has 

{ll who may be intereste n such op esulted in the bringing of the bone and 

me tunity 3 S afforde ] Ttnese classes teet} to the surface The deposit Is in the 

I contact nst \I er, at tne age of the Kansar glace al dt ft (P eisto 

é T a Y e) 

RENEW YOUR EARTH SCIENCE SUBSCRIPTION TODAY 
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LAPIDARY PROCESSES: 
SMOOTHING 

By WM. J. BINGHAM 
SMO) 

218 

DECATUR ROCKRAMA A FINE 
SL CCESS 
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FLLORESCENCE 

By PAUL F. ELARDE 

ALMOST. ever l aireaday 

lascll ter tn tne eT ot crvsts 

forms textures et vhic} 

naractel es nis ( ect I miner- 

iis = { iDivV Tas nate nen he sees 

some f them ¢ g ant nev 

‘ rs nder the nfluer I ultravio- 

et h+ It . ' — that 

sepal ty. ~Y ) ‘ ? ’ oT ] ' 

mine} sis event " ided ¢t his ad 

| Appropriate : yh, the tern 
ra ; ‘ 

l eSCe! ‘ DD} ‘ r pnenon 

eng? ting emiss ? eV\ set I 

diat , fron t e exposed tft 

rad if ns of ( ft « rent ‘ enyvt! 

l } s del eq | I F rite a 

I nel tnat a ! es a deep 

yiue 

I rescence t i Spe al 

S¢ minescencs } } y teelf 

ete T TNeé I T | visible 

a I nt me tne U! n neating 

T I naescence \ rewvix ~ otter 

dded t ndaicate the tvne f activa 

t ’ ’ ' l ’ Tine lun 

née e? ‘ \\ ‘ thu ‘ the terms 

minescence eter) gy te ight 

prod ed } } ] t ‘ etions e } 

Ss oO rin the fire rt orn er- 

tall cte eT | IT nescel n 

nerel ont s | eq t the me 

nanical ¢ ruptior I tals; cnen 

minescencs I ng T cnemica 

eact ne } y ) 4 ‘ ont vite it 

h heat. eft , rse, ph 

+ mMminescel ' si Calle 

fl re ence | tine ‘ f fluores 

ence the terr } ¢ extended tf 

’ ‘ Ting TY | t T 

sible " " sine r ns of otner 

i t ? PY r ¢ The pl esel 

f mal elements n met OVS Cal 

be determines I - the cnal 

terist X-] s thev emit hen acti- 

ted | ther x ne methnoe 

s called X-Ray Fluorescence Analysis 
. , ent mate allv ab- 

- . ght ¢ } or he ey oF rt 

} é enygt! emit yl 

‘ Tre #7 ‘ ve] a ‘ 

enyvtt? r Pat } rescent 

vy t; S ‘ ny } Ss vl ’ 

amit oht the . ‘ eglol ly 

light, which is 

materials must be acti- 

litraviolet 

general, these 

p pularly called black light because it 

ignt 

nly while exposed to the activating 

Ceanst emitting imme- 

removal of the radia 

tion. If the fluorescence persists fora 

time after expo- 

material is said 

phosphorescent. The time of per- 

measurable length of 

sure to excitation, the 

seconds In some 

other. 

drawn 

materials to 20 hours or more lt 

Act lally. no snarp tine Can De 

e and phosphoresc- 

and solids are 

KNOW! t and the inda- 

menta mec involved in @at h 

ise Is associated with atomic, mole- 

ilar, and or crystal structure In 
olids ich as the minerals, fluores- 

presence 

I certall mpurit atoms called ac- 

tivators, although in some cases, an 

excess of one of the normal crystal 

toms Ss responsibie The tvpe of ac- 

tivating atoms 1.e., copper, Manganese, 

er, et present in the crystal de- 

fermines the fl iorescent colors whic h 

‘ be emitted The theories developed 

n the subject are rather complex, and 

as vet do not explain all the facts ob- 

more technica aspects ol! the subject, 

t is suggested that books on solid state 

physics be consulted 

Fo tne ] CK-T ind ol Lt irse tne 

n st nteresting fluorescent materials 

e the naturally occurring minerals, 

most of VI h respond best to the 

short-wave ultraviolet regior 2537 

Angstroms though some respond 
hect t; ting le nv-wave regio! A ny- 

bright 

yreel 3650, 2537 alcite Frank- 

il! or nty New Jersey L flame red, 

2537 scheelite (Tucson, Arizona, 

bright blue, 2537); autunite (Hazard 

e, Connect t, green 7): cal- 

te Terlingua Texas, red—3650: 



pilue 2537 ! ! { l ‘ pnos 

phorescence Note that the last mez 
tioned calcite | rTnre ett. Ts 

The fluorescent properti« f mi 

era I ‘ ed to the exte! ( ise oO! 

portable litravioilet m} r pros 

pectil purpose n aluable 

finds have peel made cadloactive 

mine}! 3; tnat ad not luoresce Cal 

otten De aetected 1) me ns ot the 

fluorescent effects produced vhen the 

emitted particles strike a fluorescent 

screen In this case a n piece ot 

tine suspected 1 1oact I nhera 

placed near the creen a exan a 

tion of the scree) made na dart 

ened room with may! ng gias 

of about 10 powel Part ‘ emitted 

from a radioactive mine} ill pi 

duce momentary pinpoint sparks 

ot light vherse tne strike the screen 

The device is known as a spinthat 

scope (Trom the Gree opintnor meal 

ing spark) and the flashe f light are 

called scintillation W he phot 

multiplier cell and ; ciated equip- 
ment are a +; dete + thes parks’”’ 

we nave al nstrument rey <7, " 

tillation counte) These nstrument 

are somewnat n re se! t e than the 

Geiger counte} vhicl ! dif 

ferent principt Another prospecting 

method which é fluorescent effect 

s that for Mercur re Here a fluo 

escent reel ] eX iM e¢ 1 tra let 

light having e lengtl f 2537 

cury The suspected mercu W 

then placed hetween the mi nd the 

screen, and gent neated \! mer- 

cury vapor risil from the pecime! 

though invisible to the ev: eaut 

a dense smoke-lik: the 

screel This Test el el t e Tt 

mercur’ but the readey itioned 

that mercury vapo1 | ! s and 

propel precautions AVAIL! T ne ing 

the vapors should be taker 

The early detected flu é eT ‘ { 

fluorescein solutions, eve he e] 

seepage through the grou for ex 

ample from sewers ells, etc. A pat 

ticularly interesting example f the 

ise Of this materia vas made around 

1978. A quantity of concentrated solu- 
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The Minerals of the Chicago Area 
By TOMASZ J. TURLEY 

THE first index and adequate descrip- 

tion of the minerals of the 

\rea was published in 

Alja Robinson includes 

names of fifty only 

twenty of which are indigenous, or 

belong to the bedrock of the 

The remainder are found in the glacial 

drift and are spoken of as emigrant 
minerals. The valleys ot the Chicago 

and the DesPlaines rivers, the lake 

pits, stone quarries, and 

gravel banks are all favorable 

areas [101 

Chicago 

1902 by Dr. 
Crook. It 

minerals, about 

region. 

wie : 
snore, Clay 

very 

the collecting of these so- 

called emigrant minerals 

During the intervening period, since 

the publication of Dr. Crook’s “Min- 
erals of the Chicago Area,” there have 

appeared relatively numerous publica- 
tions covering the geology, 

and petrology of the 
geography 

Chicago region, 

especially concerning the physical and 

chemical minerals as 

they might apply to the industrial r¢ 
sources of greater Chicag 

The 
ture 

pre perties oT 

> : } 7 
studv of the geological litera 

concerning the Chicago res pion 

and personal observation in the field by 

the author has permitted the compila- 

tion of a list of the minerals of the 

Chicago region which are described 

in the literature studied. This list now 

includes some 72 minerals of which 

only 24 are indigenous to the bed rock 

and the rest minerals described 

and known in rocks of quaternary de- 

posits (drift other 
posits known as the 

grants”. The number of the mineral 

emigrants could theoretically be ex- 

tended much farther. 

are 

and recent de- 

“mineral emi- 

The author has also prepared a bibli- 

ographical list of these publications ar- 

ranged chronologically in the subjects 

of geology, mineralogy, and geography 

of the Chicago area, 86 titles in all.’ 

It has been his intention to include 

all articles and books bearing upon the 

subject matter, but some may have es- 
caped his attention, and he will there- 

fore appreciate any supplements or cor- 
rections which may be received from 

his readers. 

Author’s address: 

Avenue, 

2101 N. 

Illinois 

Kedzie 

Chicago 47, 

S€¢ next page 

Outcropping of dolomitic limestone containing asphaltum inclusions. Photo taken 

near Stony Island and 93rd Street, Chicago. 
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ACTINOLITE 

AGATE. Occurs 

AMPHIBOLE 

Glacial deposits typical of the DesPlaines valley 

A pro fic source of Immigrant Minerals 

Photo taken near Sag Bridge 

—_ 

A Preliminary Alphabetical List 

Of Minerals of the Chicago Area 

After A. R. Crook with supplements by T. J. Turley 

. Uecul n . I al a acce ory ne A 

as rare mineral in dolomitic limestone hert ne 

(see ACTINOLITE) 

APATITE. Found in drift igneous rocks and accesso! eral in be 

ARAGONITE. Found in geodes, and in stalactit 

ARGENTITE. Very rarely found in connection with galena 

ASPHALT. Occurs in dolomitic limestone, Stony Island and 93rd St 

AUGITE. Occur n igneous drift rocks, in the lake 

AZURITE. Occurs witl liacnite, as al 

BIOTITE. Occurs in igenous drift rocks, in 
CALCITE. Occurs as chief neral ir nestone, t ‘ 

scalenohedron talcite crysta have been found at Stony Islan a 

CHALCOPYRI 

CHALCEDON 

CHALCOCITE 

CHERT. Occur 

CHERT, CAL( 

CHLORITE. F 

rE. Found in dolomitic limestone, Sag Bi 
Y. Oe ! ne ne mit ( ( i 

Found in dolomitic limestone, associated with cha 
Ss in dolomits nestone, 1! reac! al 

AREOUS. Occurs in do tic limestone 

ound mn vbeac! sand, a acces ry minel 

COPPER. Found in the drift throughout the ar« 

CORUNDUM 

CUPRITE. Fo 

Four iin the ake snore ane CCE ! nel 

ind in tl yliacia rift 

DIAMOND. Found in the ft north of Chicago at B ngton, W 

DIOPSIDE. Oceuw n sands as accessory minera 

DOLOMITE. Occurs as chie nineral in nestone, ( tic lime 

kine dolomite crystals nave een found at Sag Br 

> EPIDOTE. For 
k 

GALENA. Oc 

GARNET. Occu 

ind in sands as accessory mineral 

‘LUORITE. Found in igneous drift rocks, also in dolomiti estom 
urs in the cavities of the nestone, in the dr 

rs im the ake snore sands, ll 



(¢ hinued from preceding jratge) 

GLAUCONITE. Four I nitic limestone, Sag Bridge. 

GOLD. Four 1a vel ire ! nera n the drift, in the lake shore sands 

GRAPHITE. Oceu n the drift (meta) phic rocks) 

GYPSUM. Found iv be 

HALLOYSITE. | nd in the clay 

HEMATITE. Occu ! ' n the clay, in the drift 

HORNBLENDE. Oc n the drift rocks 

HYPERSTHENE. F n the igneous drift rocks, in lake shore beach sands. 

ILLITE. Found I e residue of limestone, in clay 

ILMENITE. Oceu each sand, in the drift. 

JASPER. Found ve nly in the drift 

KAOLINITE. Fow n it e re ie of limestone, in clay 

KYANITE. Oceu ’ is accessory mineral 

L\BRADORITE. O neous drift rocks. I 

l OXEN rout ! i i icce ( y 1 nelrai 

VMONITE. O tone beach sands 

MAGNETITI! 2) ‘ nd he ike hore About 2 has bee 

nd in Eva ( gyneous drift rocks 

MALACHITE. } pp he drift 

MARCASITE. Occu de read in dolomitic limestone 

MELANTERITE I t mit nestone n the peat 

MICA (Si BIOTITI MUSCOVITE) 

MICROCLINE. Oc neous drift ro , In beach sands 

MILLERITI I ! ire minera ! olomitic mestone, associated witl 

VION A\ZITE he l hnera ! eaci ana 

MONTMORILLONITI \ ety « clay mineral, foun n clay 

VUSCOVITE. Oc gneou rift | beac} ands 

NATURAL GAS. O juantity in artesian well, peat beds, et 

OLIGOCLASE. Occu gneou rift ks, In sands 

OPAL. Occu t estone, mall caviti 

ORTHOCLASE. O eous rocks of drift, in beach sand 

PEAT. Ar | é nite l ind ravel, above the clay 

PETROLEUM. Ff f or vug n Niagaran limestone 

PLAGIOCLASE See LABRADORITE, OLIGOCLASE) 

PYRITE. Occu nd t estone, cesprea 

PYROXENI See AUGITE, HYPERSTHENI 

QUARTZ. Occu é ! as pebbles, and in sedimentary rocks 

ROSE QUARTZ. | 

RUTILI I ] nm be i , In DOUIade! I vlacia lrift,a nciusions in quart 

SILLIMANITE. O } ind 

SILVER. | ! n the ( ne e! n the 

SIDERITE. Occu tations on dolomiti mestone 

SPHALERITE. |} ! e dolomiti estone 

STAUROLITE. Ov ( ands as accessory minera 

SULPHUR. Found a pl ict of marcasit 

rITANITE. O ! ands, eneous drift rocks 

TOPAZ. Fi i rare 

TOURMALINE. Fou ft rocl each sands, ' 
WATER Ka I I t ere n the regio! (Y« , water a minera ) 

AIRCON, | ! oY t , in bea sands as accesso} 

‘ ering ne pre \ neraiogy né 

( ¢ r I ting eal 100 references 

eque t W ting rie aut! r, en ng 

. ‘ 
I \\ : 



SLIK TUMBLER 
Revolutionary Design 

in Tumlling Barrels 
Hexagonal barrel molded of fiberglass with 

new type synthetic lining vulcanized to shell 

@ Tilts to empty emove ba 

@ OPEN BARREL prevents ex: 

@ Use a SLIK TUMBLER for QUIET OPERATION and 

@ Operates j essfully wit mixed t Jue e nd preform 

@ ', HP. mot 1750 RPM MIDGET SLIK TUMBLER 

t Tumt na ‘ ‘ , with barre De sxe Model No 3 

A ned molded fiberglass barre 
A stee! frame. 5 Ib apacity 
$34.50 incl. motor FOB factory 

hipping Weight [4 Ibs 

LITERATURE ON REQUEST Add P.P. & Ins. Chg 
DEALERS SOLICITED We remit overag 

$77.50 f.o.b. factory, less motor 
hipping weight 45 It 

je 

S. E. LANDON CO. P.O. BOX 4265, JOSHUA TREE, CALIFORNIA 

Gem Cutters Guild of America 
Invites you to acce pt 

the many advantages of a me mbe rship 

@ 12.00 per year brings ... a free gem slab when you join 
one show piece slab of high quality gem cutting material 
each month . . alternate selections if desired, a membership 
card, 1960 copy of Trophy Notes that tells about other serv 

i A ices and materials available to members. A free information 7 t 
j service designed to help YOU with your individual hobby 

problems Join Today. 

@ AND NOW .. along with our gemcutting material we offer 
choice specimens of Mazon Creek fern fossils . . over 100 different species 1-choice 
specimen (both halves) 1.00 (add .20 postage) Jr. Collector set of 12 identified fossils 

5.00. Advanced Collector set of 12 identified fossils 10.00 . . . . we sell to museums 
and welcome the opportunity to help you add new specimens to your collection 

An easy aid to fern fossil identification and study .. page after page of photographs R 

a life’s work on this subject .. we ofter George Lanefords book THI Ww II MINGT( yN 

COAL FLORA . . 9.85 per copy postpaid . . over 300 pages of real assistance . . we 

have some first editions . . autographed by the author at 20.00 . . published by ESCONI 
associates 

We reached around the world for these . . definitely NOT run of the mill . . but our 
own selected assortment of GEM CUTTERS GUILD OF AMERICA “GEMBERRII 
BAROQUES'’ 

$6.00 half Ib 

Don't settle for less than your hobby dollar will buy .. Join Gem Cutters Guild of 

America Today. 

4132 Madison Ave. Brookfield, III. 
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Geology of the Gra ndfather Mountain 

By JASPER L. STUCKEY* 

The Split Rock 

wonders of the mountain are a 

artns-crust are THE rocks of the eartl 

livided into four great groups formed 

during long periods of time commonly 

called eras These eras from oldest to 

ner t voungest are Precambrian, Paleozoic, 

Mesozoic and Cenozoi The Precam- 

brian era began about a thousand 

million years ago and lasted approxi- 
years. The Pale- 

ozoic era began about 550 million years 

mately 500 million 

ago and lasted approximate 

lion years. The Mesoz 

300 mil- 

ic era began 

about 200 million vears ago and lasted 

approximately 140 million years. The 

Cenozoic era began about 60 million 

vears ago and continues to the present 

time 

Throughout much « Precambrian 

me, sedimentary formations consist- 

ng of sandstones and shales of vary- 
ng compositions wert laid down, 

granites and related 1 were in- 

ded at lava flows ere formed 

225 

on the road to the top of Grandfather Mountain is one of the geologic 

Following metamorphism of these 

older rocks, a formation consisting of 

sandstones, quartzites, shales, slates 
and much conglomerate was laid down 

on what is now Grandfather Mountain. 

At the beginning of the Paleozoic 

era, a great trough was formed along 

the line of the present Appalachian 

Mountains. During that era, sedi- 

ments accumulated in that trough and 

were raised and folded into the Ap- 

palachian Mountains at the end of that 

era, or approximately 200 million 

years ago. During the Mesozoic era 

which lasted approximately 140 mil- 

lion years, these mountains were worn 
down to almost a level plain. During 
the Mesozoic era most of the forma- 
tions younger than Precambrian were 

eroded and carried away from the 

Grandfather Mountain area. At the 

beginning of the Cenozoic era, ap- 
proximately 60 million years ago, the 



region of the A n Mountains ing mineral obtained from th 
iised ; mate four the different geo formations of the 

nd teet i the} folding area, while manv of the pit mines 

[) ny the t 601 ears Of the and mine dumps furnish not or beau- 

or e1 tne prese Appalachia til cabinet pe mens, but Is¢ pec 

Vii { } have beet eq } veatl mel ol minera matrix naividua 

e] yand el } t These ele ted Cl Stal ana l lIragment Oo! 

rock emiprecious and precious gem stones 

f hy] t +t ] } ] he matior ( nt Grand litablie Ol ting, polishing and 

diment 1! Pry mbrian time The best place { 1oOOK TOr minera 

probal more than 550 million veai pecimens are in active mines, old pits 

age Che best defined } t of tl for mine and mine dump \? good 

matior a conglomerate composed ¢ expr re of roe} nould be imined 

pebbie Ol lart granite, slate, rl nile } road and hig! iv cuts, gul 

olite and other 1 | \I oft the ¢ trean bank and trean beds 

pebble are more thal I t in dlan often Tur n good specimen reshly 

ete) nd most of ther ‘ ’ ilar and plo ed nmeid ! e Turnisned ex ellent 

nary} ne Ing ! reat mount I pecime! of minerals that are resist 

transportatiol nese ebble vere int te eatnerll 

aerived tron rormatio! muct o1del he re m tne cong merate | nad or 
, 

than the one in cn they now occu and around Grandfather Mountail 
\ a Ve ilt, the congiomerate beds Ol rood spec mel ot yrranite _ Té 

Grandfather Mountain are composed  metarhvolité chistose. massive anc 
i pebbles that are estimated to be a porphy1 tie Diack chist, quart e} 

much R00 mil . , old. and dote feldspa ind spe} well ; 

nro },] ‘ me Tron rrié f the oldest andstone , arkose m:; bye ‘ | 

rock Tormat ! n tne a ected | on the roc} formation 

exposed thin a few miles of Grand 

ROCKS AND MINERALS father Mountain, specimens of grat 

OF THE AREA te, gne quartzite, Slate, dlabase 

\ itol i< (,randtatne Mi ntail rabbi and greenstone mi: re ce 

find themselve ! ! ur r x ected at a number ot ocalltie I 

] 1 enien?t f ) (i 
and nterestiny we OV ind within a cl 

few minutes drive of some of the most At the north foot of Beech Mounta 

important mineral | t i¢ of the n the ers of Buckeve Creek. which 

‘) itheaster | nited state The ror ks flow east nt Beect ( ree vyaiena,. ; 

ard minerals of the re ire mpol ead mineral. has been found at a few 

, , 1 ’ 
tant that the State of North Carolin: locallthe The galena associates 

constructed and the National Parl with pyrite in small quart eins wl! h 

tal t é Me Gap o1 occul ! yreenist ac} t (); the 

ie Par} Vl s<eum ot nortl 1ci¢ | Grandtathe Vik ntall 

na Mine vhere many about a mile southeast of Watauga 
on displa River, gold occurs in quartz veins a 

ited th pyrit he principal vei 
\\ t! relat el nr ‘ ( pment, ‘ LeU . P pyrite . pl ‘ predh VE 

the pel I} Vrit pretel I make his about 8 feet thict ind several smalle 

! ollection rathe tnal viewl1ng ones occur In a Dlack late 

aqayvs time make i ( lhe It I tnat he Knob. Watauga { ount and t Ore 

vill be proud t } f nd display Knob, Ashe County. good specimens « 

The material I e ( ect ec r¢ 34 copper mineral Mm: he collectec The 

diverse that ; HNersol ma ’ K ¢ } chief coppe minerals at both ] calit P 

collection a mpl le as time are chalcopvrite ‘ rite and mal: 

ana nterest permit Be til t nite associated VIT! I rite \t tl 

net spe mel! Ot? A! forn Ors Knol mine. . ddit . 4 the 



bove mentioned minerals, cuprite, 

native copper, arsenopyrite and pyr 

rnotite ire present The Ore Knob 

mine being orked the coppei 

nine! chalcopyrite 

At tne Duneat mine a miles 

southwest of West eff on Ashe 

County, both mica and be may be 

found. The beryl gem qual 

ty, but good cabinet s] mens ma 

be found Well formed crystals of 
staurolite occur it n te-biotite 

gneiss along the nort! de or tne 

North Fo of New Rive! approx! 

mately 0.5 mile « t ¢ Crumpler, Ashe 

} int 

In Alleghany Count t miles north 

f Sparta on Crouse Knob, which hes 

south of Bald Knol ! nteresting 

manganese deposit on which several 

pits nave Deel openet On the dump 

from these pits, specimens of alleg 

nan Té tepnroite and ¢ axite may be 

found Barite ell r north of 

highw N.C. 93, 2.3 miles northwest 

of Amel At the M: ell or Peacl 
Botton pper mine est Strafford 

n the ine het Pel sT ff ra and I t 

( ree} tne minel } ! ( chal 

pvrite galena, phat te malachite 

cuprite, and molybdenite occu 

At the Cranber near the 

lage of Cranbe Avery Count 
yrood pecimens t OTite ' rl 

blends epidote rela nd garnet 

ma Dé round Son Lhe epnidaote 

n ‘ r( a el ( t t 

In Burke, McDowe d Caldwell 
( ntie t tne I (y ndaftathne) 

Mountai mb lite ro) 

1 I I M Ol naun 

tace mite ( Die astone al 

net gold mo! f methyst ind 

tourmaline are t f vhile in 

Alexander Count t e east of Cald 

vell Count i ce et f mineral 

al ny } aaenite emel (i he) 

it lated ( rt ry rt one 

irt rutile K ¢ é n l te an 

l ip! Te ¢ } 

\} it on t¢ ‘ long the 

B at Ridge Parl i . { 

Grandfather Mount mik 
‘ tie Park 4 “ ( P Iie tt 

sais 4 the S P ne Pe on tity 

t one of the most 1 m- 

in 

Distric which is 

mineral collecting districts 

In 

parts ol 

Yancey C« 

and 

worked 

portant 

t} this district, which 

Mitchell, Avery and 

are numerous mines 

of which 

and of 

From the d imps and walls of 

these min of 

cut 

for the 

minerals to be 

1e southeast 

1rie ludes 

inties, 

pits, being some are 

some which are aban- 

doned 

es and pits a wide variety 

of 

and polished may 

IY inerals, many which can be 

obtained 

of collecting. list 

collected in this district is too long to 

rive here. The following indicates 

the wide variety present Feldspars 

if several species and colors, mica, 

yarnet, 

in 

uranium 

quartz, hyalite, 
thul il 

apatite, epl- 

ite, matrix, Co- 

minel 

emerald 

tourmaline, 

ils, beryl, aquamarine, allanite, ver- 

miculite, talc, soapstone and actinolite. 

Still farther southwest in Bun 

Jac KSON, 

f 
i 

combe, Madison, 

Macon, Cl: 

Haywood, 
and Cherokee Counties, 

the minerals garnet, corundum, ruby, 

kvanite, olivine, bronzite, anthophy!] 

ite, epidote, garnerite, genthite, tre 

molite, actinolite, tourmaline. beryl, 

iartz of various colors, staurolite, 

illimanite, pinel smaragdite, tale, 

rutile and ottrelite, occur at many 

ocallties 

Those aesiring to spend several 

areas mentioned ollec aayvs ¢ Ing I 

ne e she ild secure fre m Department 

f Conservation and Development, 

North Carolina, copy of 

No. 16. “Mineral 

a 

m ire lal 

Localities of North Carolina,” price 

fifty cents per copy This report wa 
prepared especially for collectors and 

cont s a list of the more important 

minerals to be collected, the localities 

vhere thev may be collected, and spe- 

cific directions for reaching these 

ocalitie 

Hi 

an 
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Tum-Lap Tumbler, Lap and Polisher 
A machine that will polish your baroques; A LAP that will put a high polish on your flat specimens 

and with much less work and trouble. NO PUSH and PULL polishing, no weights to add; just place 

specimens in machine, add ingredients, turn on machine and the results are the best 

A 24” lap machine that handles slabs up to 18 diameter. A machine that weors uniformly on 

bottom because the whole is being used, with a cast 13° or more in diameter 

Comes equipped for action with 1 kicker, 1 casting ring, 1 sanding mat, 1 polishing pad and a 

rubber band—less motor 

Complete instructions included with sale of machine only 

Price $169.00 F.O.B. Boise, Idaho 

STEWART’S GEM SHOP CHRIS ROCK SHOP 
2620 Idaho St 2013 College Blvd 

Boise, Idaho Boise, Idaho 

CATALOG 58-59 CATALOG 1960 
OVER 170 PAGES 46 pages of mountings & | OVER 70 PAGES of the newest styles of mounting 
findings with new styles never before ataloged and findings in filigree, sterling silver, gold filled 

28 pages covering geodes, minerals, rough gem gold and rhodium plate. 33 styles of new filigree 
materials and baroques. 84 page f machinery mountings. Fully ustrated with hundred f ph 
tools, and supplies. 8 x I! size mpletely indexed tos. One of the largest catalogs of its kind eve 

and bound with a heavy durable ver $1.00 in published. 8 x mpletely indexed and bound 
stamps or cash postpaid with heavy durable ver. 50¢ in stamps or coin 

postpaid. 

BOOKS .. . BOOKS . . . BOOKS .. . BOOKS 
Midwest Gem Trails ‘ .$2.00 Lake Superior Agate Book $2.50 
Northwest Gem Trails x: Gemstones of North America $15.00 
Colorado Gem Trails : on Quortz Family Minerals . $3.75 
Arizena Gem Fields SeTrtTT Gemcroaft .. $7.50 
The Agote Book...... ' er Gem Tumbling $2.00 
Gem Hunters Guide.... er Arizona Gem Trails $2.00 
Field Guide to Rocks & Minerals -$3.95 Gem Materials Data Book $2.00 

Treasure Map of the Great Mojave Desert $1.00 

4 CATALOGS and CIRCULARS 
oe 7. GEODES eS Enclosed please find ish my copies 

YA,. Y* w of the following 
CATALOG bf ’ Approx. 175 pages of mountings 
findings, equipment, supplies $1.0 

CATALOG 1960 > page f all new mountings and 
findings 0 

Circular if new styles of filigree 

mountings FREE 

Circular 460 DUR-A-LUX mountings and 
findings FREE 

106 W. MAIN STREET NEW LONDON, IOWA 

Situated in S.E. lowa. The biggest little town in lowa 

Gateway to the land of Geode: 
Registered Trade Mark Applied f 

COVINGTON LAPIDARY EQUIPMENT 
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Midwest Club News 

Mrs. Bernice Rexin, Club Editor 

3934 N. Sherman Blvd. 
Milwaukee 16, Wisconsin 

INDIANA 

Clk 27 

AND 
M 
GEM GEOLOGY 

le} Hueber 

the ( 1 \I intall ‘ ‘ vas four 

tr late ‘ Ooo ? 

Ag Fis S 

! i | 

‘ a ‘ t i 

Cambria! ge, Dr. Hue di 
ipset pa ail ‘ 

rth. Dr. Hueb« s lap 
x perience he } 

, gact 

! 1) st 

MINNESOTA MINERAL CLUB on S 
ber ll \ ted ( 

r Rive | W 
gate 8) 

AND 
~ 

CHICAGO ROCKS 
SOCLETY n Octotl 

nstrat n-talkK oO! sal entrifu 
ti? Qo ) ings, in é r i S } 

MINERALS 

rRI-COUNTY ROCKS 
ALS SOCII 

AND 

ry 
MINER 

nr 

MESABI ROCK AND MINERAL CLUB 

Octol 20, in Buhl, Mint s shown 

rogram, “The Quartz Family 

M This same 1 program was 
y » the Itasca Rocks and Minerals 

( ) (;ra | Ra a NI ni I () He! 

t I { ciuds pla a joll ade § 

uctl n Hibbing, Min: 

NEBRASKA MINERAL AND GEM 
ind auc 

Rain cut short th 
anned 

MEMPHIS ARCHAELOLOGI AL AND 
Gi OLOGI( AL SOCIETY Octob ] 

al t t annual meeting ol | 

rennesses Feo aeological S et) vn 
va eld in the Chuealissa (hous ibar 

ed) Museun Mempl Four of the 
rite ting and ed io! papers 

esented at the meet gs ere Iiven Dy 

of MAAGS 

EVANSVILLE LAPIDARY SOCIETY 
ed its fa es ! tna ! st 

MICHIGAN 1 APIDARY SOCIETY’S 
arving artist, Betty Riberdy wi the 

pe! ot the Ocle carve 

gul fro! r ( esel 

SHAWNEE-MISSION GEM & MIN 
FERAL SOCIETY recently visited the 
reod i | nois and « ects r 

i ndan pe vn ntained a 

ty f nera () the mos 

tilul geod collected ' area 1s 

taining doub rn ited quartz 

iis and it i name e Dew 

Dy Geod ( re? ee ce 
| lr} rt 3 Tan uS peode 

s Ha ton, cit n Hancoe county, 

" \ ) i n | ; Stat 

(rt gical » t ) Ma 6 

1961. Anyor dit ecting 
geodes ed ticips this 
ti It mbly pe Han Hig 
Nel ) ‘ \ M 



WABASH VALLEY GEM AND MIN 
ERAL SOCIETY recently sited the 

! Vermont Marble Company neat Reming 

Various steps used in cutting and polls! 

ing marble tor commercia uses The 

ROCKERY plant stocks over 100 varieties of marble, 

including the Danby, Vermont marbk 
used for the Jefferson Memorial in Was} 

ORION on U.S. 60 WEST ington, D.C and the Rut 

( FAIRVIEW OKLAHOMA | °° build the Supreme and marbdDie used 

+ 2, j ' yurt Building 

FLINT ROCK AND GEM SOCIETY has 
hee! offered an opport Inity Dy the 

Mott Foundation, to attend classes this 

fall in lapidary, rocks and minerals identi 

DOLOMITE PYRAMIDS fication and geology. The level of tl 

BARITE ROSES oe oo 
TRI-STATE Minerals . 7 . 

HOUR GLASS XLS MICHIGAN GEM AND MINERAL SO 
SELENITE ROSES "INDIAN MONEY CIETY he d its annual exhibit at_ th 

RATTLESNAKE EGGS Jac kson Fain during August. The club’s 

display of fossils, lapldary work, mine 

als and fluorescent materials is so popu 

lar with the general public that the Fa 
Board is considering giving the society a 

® MEXICAN AGATE| Permanent display area wit! 
CASES 

® MONTANA AGATE 

SLABS + FACETING MATERIAL * ROUGH 

MARQUETTE GEOLOGISTS SOCIETY 
heard Kenneth Russell, a ts October 

FREE PRICE LIST meeting, give an illustrated talk on his 

recent Western trip, and viewed slides of 
Mrs. \ metia Meye s’ summ«e Visit 

Niagara Falls. The members held a r 

ee er We 8 te re ree eee 
AUSTRALIAN | SENTRA MICHIGAN, LAPIDARY 

to repeat its very uccesstu series of 

FIRE OPAL — | ‘ortshap sic’ tice" Seat 
spring The classes included: 

from the man who specializes in 1. Care and use of the Diamond Saw 
and Grinding Wheels 

“Opals Exclusively" 2. Demonstration of Cutting and Po 
Ish! ig a Slab 

Der All types and grades available 
Come ire these rea Die Cc e Sp] ere Mac 

BEGINNER GRADE OPAL $4.00 oz 1. Demonstration of Cutting and Ha 
GOOD GRADE OPAL $7.00 oz Po aa Cubestaans 
BETTER GRADE OPAL $14.00 oz . “anal Ragga Sag 
CHOICE GRADE OPAL $21.00 to $35.00 oz 5. Tumble Polishing T: 
SELECTED GEM PIECES {or the discriminating Wire Mounting of Stones 

=} 

> 

utter, prices from $10.00 per piece up 6. Scro Sawing and D y 

Every grade as good or BETTER than you can Brooches from Abalone Sh 
get from Au<tralia direct 7. Makine Jewelrm from T 

| urge you to take advantage of my very popula shed R rroque 

NO DEPOSIT 

APPROVAL SELECTION MI SKI (FON COUN | \ Re ¢ ‘kK \ ND 

Compare the opal — Compare the price MINERAL ASSOCIATION 
THEN DECIDE an auction of choice mine? 

Adults only please gem materials supplied b the Lakesids 

WHOLESALE . . . FREE LIST RETAIL Gem and Mineral Club of Kennewic]l 

W. H. WALKER aathen of Weak Const caatestaln, CRIES 
Opals Exclusivel shipped a Pp y t 

20385 Stanton Ave Castro Valley, Calif mens te LGMC Bot clubs carefully 

Phone JE 7-7266 dentified t ty als as to name ane 
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SOCIE GRAND RAPIDS MINERAI 
rY’S guest peakel i ts Sept ‘mbet! 

neeting was Re Lul MeMillian, who \\ ‘Ai 

ounds’ Parad — en covers the 

ghiignt of a 10.000 7 e t p made by 

Father MeMilliar udes scenes of 
Niagara Fa s, Garde! f the Gods, Gra 

(anvon, Ca sbad { avel ind minerals i 

und n these area lu 

= CHICAGO LAPIDARY SOCIETY, at its 
September meeting, presented plaques to Hies 

' z 
ot its past president and celebrated b | 

the tenth birthday of it ofti« publica =| 
y é 

The Template 

ST. LOUIS GEM AND MINERAL SO 
CIETY made a a rip to 

Cave-In-Rock, Illino n October 15-16 

led mate} 

! n ! at Z a 

i t ui‘ ere Ta 

il 

DES PLAINES VALLEY GEOLOGICAI 
SOCIETY mad ite me 

e ¢ 

field tr p 
' 

avel pit at Bellevue, where 
I sional nstrument case ot genuine 

‘ ted i} ‘> | lo? a tes tr r dl sake Sul ! iga ! } leathe: fitting comfortabls nto 
; ; ict ‘ ’ . gates glis , wna > S . We aga Priiste ind are easy your breast pocket and holding 

? re grave nstruments fir ] piac 

iss and dara g per 

) , ee @ Ser ‘ \ agne 1¢ ned CENTRAL IOWA MINERAL SOCIETY i. cea ae nts neath 
viewed a 20-minute, « red film on *“*Mod- ' ertie ‘ 
er Gren Cutting” o1 October 7 nd ® Im ed ‘ knife vitk 

enjoyed a pane ‘ eussion on the stainless steel g le 

ariou pnases ol apidal vork, Dy 
e |) c 

Harry Rinard, Curtis 7 pson and — 
Wavne Jones @ Fre } nize IwWpIpe 

@® Reve r 

WISCONSIN GEOLOGICAI SOCILE ® Temper ‘ k 
rY’S new field trip chairmar Pau 

° _ @ Tl. pDowe ‘ 
Fu n | ne t Dusy and 

appy this ta vit! a riety of trips, © Pl . , 

ncluding the following: 1. Halquist Quar @ Spill eth icid 
r Milwaukee or Lug 7 to collect bottle 

fossils. 2. B ngton and Musca @ Lab-Fie , 
tine low i or sept -4 to « ect reode ~ ' 

’ . 5 @ (,e! ar chro t | Ca 

1 agates. .- Bu ington, W isconsil oO! eee f+ 1 

attend the innua 34 ng and 

ading meeting of the U.S. Indian Relic Price: TWELVE DOLLARS 
Collectors. 4. A Wausau, Wis. on Sept $0.08 to callus’ atime ceudinta snk in, tana soacastaineinadeaiii nti 

in moonstone, and to attend the very |) GEOSCIENCE INSTRUMENTS 
» ik, Meatain Cae el Ee | ALSO PRODUCES 

adits PELLON Polishing Discs 

; ; . AND 
RECOMMENDED READINGS | CORUNDA Fine | 

Sey “ ot ag * Atnccat Phriftas y To Polishing Aluminas 

Kan.) Mrs. Zeitner introduces hen ee 

Se ee oa duke os eee ee Geoscience Instruments 
eal if ‘the Corporation 

142 Maiden Lane, New York 38, N.Y. 



Ward's New Geology Catalogue 
(No. 603—August, 1960) 

Offers You the Choice of the BEST 

Mineral, rock and fossil collections—Mineral, rock and fossil specimens 

—Aids for crystallographic study—Models: geomorphological, crystal 

form, structure—Color slides for geology—Superb photographs of min- 

erals—Black and white slides for astronomy—Superb selection of the 

finest storage and display equipment—Lapidary equipment—Fluorescence 

and radiation equipment—Field and laboratory supplies. 

WARD’S NEW GEOLOGY CATALOG IS THE ANSWER TO YOUR NEEDS 

Price $1.00 

Ward's Mineral Specimen Catalog, FM 12, lists individual mineral specimens, popular 

collections Free on request 

WARD’S NATURAL SCIENCE 

ESTABLISHMENT, INC. 
P.O. Box 1712 ROCHESTER 3, N.Y. 

SHOPPING for PRICE? 
immediate Delivery—Prepaid 

No. | BELL CAPS 7 Point Gold or Rhodium Electroplate* 20¢ doz.; $1.80 gross 
No. 6 BELL CAPS Tiny. Gold or Rhodium Electroplate* 20¢ doz.; $1.10 '/2 gross; $2.00 gross 
No. 7 BELL CAPS Mission Bell (no fingers) Nickel or gilt 60¢ gross 
No. Il EARWIRES Plain Half Ball Split drop 

Nickel or gilt 50¢ (12 pr.); $1.40 '/y gr.; $2.50 gr. 

No. 13 EARWIRES Fancy Star Split Drop. Gold or Rhod. Electroplate* $1.00 (6 pr.) $1.80 
(12 pr.) 

No. 17 EARWIRES Pierced Sterling Silver* 50¢ (12 pr. i $1.40 '/2 gr.; $2.50 gross 

No. 17 EARWIRES Pierced Gold ~ 45¢ (12 pr.); $1.20 '/2 gr.; $2.10 gross 

No. 52 BOLO SLIDES 5” Swivel «..". Nickel or Gilt 40¢ doz.; $2.00 '/2 gr.; $3.60 gross 
No. 80 TIE TACKS !/2” pad and clutch back. Nickel 75¢ doz.; $4.00 '/2 gross 
No. 90 CHAIN Fine Link Gold Electroplate* 80¢ (10 feet); $6.00 (100 feet) 
No. 90 CHAIN Fine Link Rhod. Electroplate* 90¢ (10 feet); $7.00 (100 feet) 

No. 178 “4 ge! Political Charm with ring for hanging 

Gold or Silver Fin.* $1.10 doz.; $6.05 '/2 gr 
No. 179 ELEPHANT Political Charm with ring for hanging 

Gold or Silver Fin* $1.10 doz.; $6.05 '/2 gr 
No. 207 HEART RING Child's Adjustable. Cement on pad 

Gold or Rhodium Electroplate* $1.20 doz.; $6.60 '/2 gross 

No. 270 PEN, FUNNEL, SWIVEL. Cement to stone base 45¢ each; $4.80 doz 

BAROQUES and PREFORMS 
pean CATALOG. A ee eee Tax Calif. Residents also add 4 State Tax on . 

less than $3.00. DEALERS WRITE 

JEWELGEMS by JAY O'DAY 
P.O. Box 1000E 1000 Palms, California 
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rie i 
f " 

et 

60 p 

as i 

BEA ( 

il. King, 

Me 

Sook Reviews 

MEXICO, Stuart and tides. Beach material is the natural 

ave changed over the 
: ’ ‘ 1 ; 

ss. f } LYod. dl. centuries is evidenced Dy maps ot areas 
: 1 

Mexic ; 29th place which have been surveyed with some de 

12t 1D ( t vears ! gree ol regu arity T t iuthor cites the 

of mine? ron et , imong the outh coast of England which has been 

Coppel t n t iluable single surveyed at least 16 times since the end 

{< wed | ] ne ind a ol the 16th century Other evidence 1s 

ithe btained from analysis ot shore bottoms 

. The coast of Lincolnshire, for example, 
‘ T ? Ol ort 1 1 1 d « Not has been steadily eroded since the 14th 

{ nit ‘ ’ 14 tells ° 
’ ! puY ‘ 1944, t century At periods of extreme low tid 

tne} ‘ nceerning the stump of trees which grew on the 
()ver 400 s > S ’ . 

( ! l I pects houlder-clay forming the shore n im 

i) irl ‘ ) t Che first rf ar . s : . 

mediate post-glacia mes are exposed 
res re } aqata ot tne ry a aves L During the last 4 centuries the sea has 

t } if ‘ ©) > 17 \ ’ 
‘ . soe I . as Ne advanced ovel tne and between one 
+ ‘ oO y the “y ‘ ic . ' » Ul Za n un par ara quarter and one-half n ‘ In the Dunge 

Tit once il if i ] ] \) I ( ina na ness area, on the contrary, it 1s the land 

stateah ' 1 S ( ono y | ; , . : d, a nolog which has encroached on the sea. Henry 
= ¢ YT) at ‘ ’ olonr. ‘ 1 1 ‘ 

her , t ‘ es V VIII tried to keep up by building Cambe1 
ISCO . MY ; : —~ = Castle as a coast defense when the town 

} f unpublis! ( occul of Winchelsea became useless because of 

- : } bee . 
I uorest nt ane reid ( é ml! increasing distance fron the sea, but 

’ v : , r ete . : 
ul grouped pala It n a single century the coast land was 
P| ‘ + 1(/ mi? ‘ , 

oUU pas 80U plu Minerals to build out over 2000 ft. and leave even 
¢«>4 - tpg whahet : ea 
au me pe VERA the fortified castle inland. 

} is ‘ ( nt mes are 
. Be wene erode ind iccrue i a re sult 

a For A 1 y chemica f ‘ ad as well as at " uses 
( st; S ict re ea igre pat 8) mat mace a n it a natura ca 1 € ; 

‘ P Jetties built at Port Hueneme n Cali 
nd gene iracte suct is - ; 

fornia to contro the natura drift of 
irdne t I counties of : 

Pt ‘ 1 peact materia caused accretion on tne 
t eC ( ( therein, : 

. nelu } \ ‘ f mining dis ip-wave side and serious erosion on the 

eg : down-wave de. In artificially replacing 
( ( ind ove 

eroded material, care must be taken to 
es T mit i il) Hog ’ 

ipply tf ot essentia tl ime cnarac 

ti t< rye é 1 Py + + t 
: 

i he eroded materia 

vies | : ‘ ey 
- ‘ ? , Leen li } r engineers tne ene pe yaves 

propab the most lab In the DoOoK 
fox = it nt , +} ) Ne? 

age tort Their generation (transfer of energy 

S from the wind to the i) not vet fully 

inderstood, aithoug! the author gives us 

HES AND COASTS , A the henefit of mal theories WwW cl nave 

Le I \y . } ’ U1 een advanced. The ise of moda tanks 

I N t y i | riand st n are discussed 

~ }? eS ? 1() 19 ; Ss st) I 14 Each chapter follawed by a t of 

, ‘ Pit | ‘ fa} referenc ind the uba ot the 

t t t that ar chapters are briefly immarize The 
t ical ¢ stics Oo pertect state oT oul Knowledge nas 

( t oll t pertorce ! ide orgal ration oft ti mate 

For purpose f tat coast rial somewhat loose. The author Is pe 
i ? ‘ ( r meet Ds i ttle TOO i! ous to credit pre 

heac s the ac 1 f re jus rkKe I the field The hook 

Si ! ite the I re ne nouid prove stimulant ft Lurtne! re 

ng f) ’ i | vave earce! 



For CHRISTMAS why not 

Rooks on Gems 
Mag of Jewels & Charm Kunz $25.00 

Gemmologia (Italian), finest ever in colors 2659 
The Lapidary Codex, made for a King 60.09 
The same in deluxe binding 75.00 
Pre us Stones—Spencer (Baue 97.0 
Italian Jeweled Arts. simply gorgeous 25.75 

Nott Jade Collecticn—Noftt, tremendous book 96.09 
Chinese Jades (Carving Pope-Hennessey 75.00 
Das Mineralreich—Bra 006 figures 36.00 
The Book of the Peari—Kunz 37.59 

Watch for another st ] nm next ssue Send 

25c for catalogue Credit nm first $5.00 order) 

7 

‘sie" Willems Chicago 
1515-C 90 

Birthstones Booklet 
BELIEFS, SUPERSTITIONS, AND FACTS 

13,973 ent postpaid in the 
S.A. f nly 50c with order 

Write E. P. Van Leuven 

1998 Fixlini St., San Luis Obispo, Calif 

Dealers write for discounts. It's a seller. 

56 pages words 

NEW NEW NEW 
SO YOU WANT TO START 

A ROCK SHOP 

by the Victors 

Vital and essential information about 

starting and operating a small hobby 

type business 

GEM TUMBLING 

& 
Baroque Jewelry Making 

by the Victors 
book A complete and authoritative 

tumbli: 4h Instructions 

Now in 7th edition 

detailed 

Just the answer 

for that Christmas Gift. 

Ask for these at your dealer 

or order from 

VICTOR AGATE SHOP 
So. 1709 Cedar 

SPOKANE 41 WASHINGTON 

$2.00 Each, Postpaid 
Washington residents add 8c tax 

CRYSTAL 

Martin J. 

STRUCTURE ANALYSIS 

Buerger, or of Mineralo 

gy and Crystallography, Massachusetts 
Institute of Technology. John Wiley & 
Sons. Ine 1960. 668 pp. $18.50 

After a group of German scientists, 
residence at Municl ! 1912, earned 

through experimentatior that i 

were diffracted by crystals of coppe 

sulphate and could demonstrate that crys 

tals were triperiodic arrangements of 

matter with the periods on a molecular 

study the 
, 

molecular dimensions of a crystal by ob 
serving the 

scale, it became possible to 

way it scattered X-rays. 

the electron is the scattering unit, crys 
tallography, as a science, has contributed 
to and grown In importance wit! 

in atomic ene rey. 

The present book, following an earlie) 

volume by the author “X-Ray Crystallog 
raphy” (Wiley 1942), deals particularly 
with metnods and equipment for analyz 

ing crystal structures. As st: 
author, the analysis 

a structure 

“consists in 

whos diffraction 

match the observed set Absolute mag 

nitudes can be determined from 

tion ¢ x perimé nts, and the analysis con 

prises finding a structure model whic! 

would duplicate them. 

Dr Bue rge. reviews tne avallabDle 

methods for making an analysis, dis 

cusses the proper procedures for selecting 
and preparing material, gathering data, 
ete. Each of the 23 chapters ends witl 

an extensive ist of references Some 

familiarity with mathematics and statis 
tics is desirable for readers of this book 

JADE_ IN 
DIVING 
pp The 

CALIFORNIA. 24 pp. 50¢. 
AND DIGGING FOR GOLD. 24 
Pages of Historv. P.O. Box 6. 

Sausalito, Calif. 1960 

If, as the Chinese say, a_ picture 
wort 10,000 words, these ttle ) = 

tell much more than the number of their 

pages indicate. JADE is charming us 
trated with original drawings by : 
We particularly hiked Wong Chan’s ske 

ton, impeccably clothed in Cl 

e path to his mine. For 
publishers reproduced a Cur 

dancing along tl 
GOLD the 

rier and Ives sketch, a Frederik 

ton paint ‘ 1? 

century Agricola’s De Re Metall 
are aiso eXCE ent rigina drawings b 

Elinor H. Rhodes 

Both texts are entertaining combina 

tior of history egend ind rac ca 

idvice on wl to find jade and gold, and 
vhat to do with them after you find then 
I} pair would | good it , t ar 

rockhound’s Christmas stocking 

LEAD ISOTOPES IN GEOLOGY. R. D 
Russe Associate Professor of PI , 

University of British Columb ind R. M 
F Professor of Physics, 

Interscience Pub 

ySsics 



shers, Inc 1960. 243 pp. $9.00 

This book is a monograph on the iso 
+ ? topes of common lead. Its value to the 

t and geophysicist lies in the fact 
hat variations in the isotopic composition 

ents reflect 

rocks and 

of manv ot the common ¢ 

the geological histories 

minerals of which the ments are con 

stituents 

The contents cove} ic} ibjectsS as 

measurement of lead isotope ratios, the 
12 of the earth, datine galenas by 

means of their isotopk stitutions, and 

ead-uranium-thorium methods of age de 

termination. Case histori ire presented 

for Canadiai and Australian areas 

Several hundred isotopic analyses of 
ommon leads fron any different coun 

t! including the United States are con 

tained in al ppendly Fac ties of the 

Computation Centre of tl University of 

foronto were made available to the aut! 

ors during preparation of this work 

4 PRIMER ON WATER, by Leopold and 
Published by the United 

States Geological Survey, Department 

of Interior, Washington 25, D.C. 1960 

50 pp. Price 356. 

Langbein 

General knowledge concerning ou. 

water supply, present and future, for the 

var ous geographi regions of the 

United States is fast becoming essential 

formation for the cont wellbeing iT 

; »f our country. To help meet this height 

ened interest in water and its use and 

control the reason th primer Was 

writtel! 

The primer is in two parts. The first 

part tells about hydrology, or the science 

that concerns the relation of water to 

our earth, and the second part describes 

the development of wate ipplies and 

the use of wate 

The Survey is publishing this prime: 

in nontechnical language in the hope 

that it will enable the general reade) 

the facts about water as a to understand 

art of nature, and that by having this 
inderstanding tl people wv be bette 

able to solve the'r water pvoblems. 

The text material s well illustrated 

With many excellent drawings and sta 

tistica tables, ClOSsIT with a well 

selected gl ssary of terms commonly 

employed in the primer, which broadens 

ts scope and usefulness as a teaching 

iid and for library use, both for the 

tudent and the instructor a well 

Ihe TOPAZ of Ethioy 

neither shall it | ilued with 

I 

Notes On The Minerals Of Franklin 

A non-technical quarterly on the geol 

Prof. Palache’s classical book now 

famous book by Charles Palache. 

and Sterling Hill, N. J. 

ry, mineralogy and history of the 

‘famous New Jersey zine deposit. With 

being ivailable, this quarterly is 

icclaimed as a supplement to the 

Subscription $2.00 a year 

John S. Albanese 
P. O. Box 221, Newark, N. J. 

ILLUSTRATED FOSSIL CATALOG 
Our new catalog is ready for mailing. Price is 30¢ 

which will be refunded on first order 

With each order for "THE FOSSIL BOOK" @ $15 

we will send free collection of 16 fossils ($3 value) 

With each order for ‘The Rock Book'’ @ $8.9 we 

will send a free phantom quartz crystal ($! value) 

Estwing 22 oz. Geology pick with vinyl handle and 

10X hand lens. Both for $6 

Collection of 8 different Trilobites of which 3 are 

omplete, $8. All offers postpaid 

GEOLOGICAL ENTERPRISES 
Box 926, Ardmore, Oklahoma 

PHETTEPLACE MUSEUM 

Inlaid Mother-of-Pearl Jewelry 

A Life Time “Keep Sake” 
crafted by Joe Phetteplace 

CUFF LINKS—12x6 Inlaid. 54 squares per cuff 

link of Abalone and white Australian Mother 

of-Pearl $15.00 pair 

TIE BAR—to match above cuff links $5.00 

EARRINGS—14mm. Inlaid (to match cuff links 

64 squares of Abalone and white Australian 

Mother-of-Pearl, per earring 

Price $12.00 pair 

CUFF LINKS—12x1l6mm. 1 piece white Mother 

of Pearl $4.40 pair 

TIE BAR—to match $2.50 

CUFF LINKS—12x16mm. Abalone ‘‘Cross”’ Inlaid 

in white Australian Mother-of-Pearl 

$10.00 pair 

TIE BAR—to match $5.00 

Merchandise may be returned if not pleased. 

Phetteplace Museum and 
Mother-of-Pearl Inlay Co. 

(Joe and Betty) 

Wauzeka, Wisconsin 



ILIEFS, SUPERSTITIONS, AND 

ACTS ABOUT THE BIRTHSTONES. 

P. Van Leuven, 1998 Fixlini St 
; ‘ 1960. 506. 

San 
Juis Obispo, ¢ alif. 56 pp 

Throughout hi man has 
revered beautifu remstone 

iong history 

and ase} ibed 

varlous supernatural powe1 to them 

Josephus, writing in the first century, 

proclaimed a_conne ! between th 

12 stones in the H yi Py t preastplate 

and the 12 months of tl veal This is be 

ieved to be the origin of the adoption of 

a “birthstone” by those born In each of 

the 12 months. The benefits conferred by 

their natal month gemstone are claimed 

to be particula) applicable to then 

Mr. Van Leuven ha i mbled a fas 

cinating collection of re concerning 
the 12. birthstone (garnet, amethyst 

bloodstone, diamond, emerald, pear! 
ruby, sardony Z appl e, opa topaz, 

National and turquoise) accepted by the 

Association of Jewelers as official. B 

sides the almost universal attribute of 

warding off the evil-eye, these stones are 

aid to have wecineg \ rtue > also The 

magnetic torres na ippnire could draw 

poison out of a boil, for exampl. Nero 

ooked at gladiatorial combats through 
emerald sun-glasses to relieve the stran 
on his eyes. Pericles, the bi lant Grvreek 

administrator, depended ! his pearl 

amulet to help him mak se decisions 

Nearly every minera vy these days 

exhibits a map in which a state or othe 

geograpnica area s carved trom al ! 

digenous mineral. We learn from Mr. Var 

Leuven that the Persians thought tl] ip 

i long time ago. In the palace at Teherar 

is a large globe on which every count? ! 

the world 1 ov I t { « pen 

t 

ARE YOU LOOKING FOR A 

BIRTHDAY GIFT??? 

May we suggest that you seriously con- 
sider presenting an annual (or perhaps a 
3-year) subscription to Earth Science to 
your friends and acquaintances as a 1960 
birthday Gift. 
In this way they will be reminded of your 
friendship six times each year, as Earth 
Science enters their homes. Do not forget 
your Public and School Libraries. Place 
Earth Science on their reading tables. 

1 year $2.50 3 years $6.00 

Name 

Street and No 

City Zone State 

Gift card to read 

EARTH SCIENCE 
BOX 1357, CHICAGO 90 

Other Societies 
GEM CUTTERS GUILD OF BALTI 

MORE made a very successful field trip 
on Sept. 25 to Wrightsville, Pa. for py 

rite. The club warns that a small minority 

of rockhounds have become “rock hogs 

and are causing good collecting areas to 

be barred to all rockhounds. Rock hogs 

go to collecting areas In advance ol 

regular club sponsored trips and oad 

down their cars with more rocks than 

further 

vileges granted 
they can ever ust 

more, 

or trade, and 

they abuse the pt! 

bv the owners of locations Db disobeying 

rules. 

COLORADO MINERAL SOCIETY ‘ 

its annual exhibit of gems, minerals, fos 

sils and Indian artifacts at the. 

County Fair on Aug. 10-14. An innova 

tion was a special competitive exnibit 

category Tor dealers ony 

NORWALK GEM AND MINERAL AS 

SOCIATION reports that its president, 

ey Gavan, has added a piece of fossil 
coal to nis cotllectior which predates al 

known fossils in the world by more than 

500,000,000 vears t known as pre 

Cambrian coa 

HEART OF AMERICA GEOLOGY 

CLUB opened its Tall season with a brag 
session and the installation of its new 

officers. The club is making a “grab-bag 

a pe rmanent teature otf a ot ts meet 

Ings 

OREGON AGATE 
CIETY had 

AND MINERAL SO 
Its curlositv about Kona dolo 

mite satisfied at its September meeting, 

when John Mihelcic placed specimens of 

this scenic cutting material on the club’s 

brag table and described its properties. A 

sad foot note to the kona dolomite story 
comes from the Ishpeming Rock and Mi 
eral Society vVhicn reports that the qual 

ry ! \ cl na dolomite Ss | ind, nas 

bee! closed to ¢ ecto! pecause many 

gem and mineral hobbyists abused the 

‘ ecting pl eg granted by tli VI 
e! 

RECOMMENDED READING 
“*Let’s Collect Fossils, DY Certrude 

Har nen, April ssue f The Pick & Do} 

Stick. A hey nner’s ruide to foss collect 

ing by the Chairman of the Midwest 
Federation’s Paleontology Division. Con 

tains many good tips tor the novice 

{ Visit to the Crater of Diamonds,” 
by Jose Engel ()ctohe Ssue yf ( , 

lomerate. The next best thing to visit 

ing the Crate of Diamonds in Arkansas 

s reading Mr. Engel’s accour f his visit 

rhe averawe perso! \ 1] ear’ more 

ibout the Crater of Diamonds from this 
fact-filled artict than the \ I sit 

ng the crater 



STATEMENT REQUIRED BY THE ACT OF AU- 
GUST 24, 1912, AS AMENDED BY THE ACTS OF 
MARCH 3, 1933, JULY 2, 1946 AND JUNE ll, 
1960 (74 STAT. 208) SHOWING THE OWNER- 
SHIP, MANAGEMENT, AND CIRCULATION OF 
Earth Science, published bi-monthly at Mount Mor- 

Illinois for December, 19 1. The names and 
addresses of the publisher, edits managing editor, 

and business manag $ are Publisher Earth 

Science Publishing Compan Ine L.B.1357, Chi- 
cage I Editor Ben Hur Wi I 406 Grover 
Street Joliet, Lllinoi Managing editor William 
H Allaway, 4729 Prince Street, Downers Grove 
I B I J. Danie Willems, 29 So 

LaSalle 5S na Thhir 2 The owner 1s 

If owne t woratior ts name and address 

st be i liately thereunder 

he names a id kholders owning 

holding t f total amount « 
ck. If d ition, the names 

i dre f the I ‘ I s must be 

2 if I by a hi} r other inin- 

ated ’ ts I ‘ as well a 

t f each 1) i Y n be given 

I H Wi 4 ( Ss Joliet, Illinois 

Willia H \ ; I e S$ Downers 

( I J. Dani Wille S LaSalle St 

Chica Lllir I !- we 6426 Ca 
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‘And God said, let there be lights in the 

firmanent of the Heavens to divide the day 

from the night; and let them be for signs, 

ind for seasons, and for days, and years.” 

Genesis 1:14 

Notice to Advertisers 
Our advertisers are respect- 
fully advised that the adver- 
tising deodline for the next 

issue will be Dec. 10th for all 

NEW ADS. Deadline for RE- 

PEAT ADS and for NEW 

PLATES submitted will be 

December 16th. 

Midwest Gem Trails 
JUST OFF THE PRESS! 

This is the book you have been waiting for. A field 
guide for the gem hunter, the mineral collector, 
and prospector. Hundreds of localities are de- 
scribed and illustrated by June Culp Zeitner of 
Mission, South Dakota . . . The author has visited 
most of the localities described. 

12 STATES COVERED 
Including South Dakota, Minnesota, Michigan, Wis- 
consin, Illinois, lowa, Kansas, Nebraska, North 

Dakota, Indiana, Ohio, and Missouri . . . The 
first specialized guide book especially for the 
Midwest region 

MIDWEST GEM TRAILS—PRICE $2.00 

OFFICE SPECIALTIES 
2364 No. 58th Street Seattle 3, Wash. 

Exquisite Specimen Agates 
Polished Whole Louisiana C. |. Colored Agates 

These are very lovely cabinet specimens for 
your collection or a special gift to a rockhound. 
The first time these very colorful agates have 
been offered for sale. Selected specimens are 
$4.50 each, Postpaid. A very lim- 
ited number are available. You 
may return for refund in full 
if you are not satisfied with your 
purchase. Gatoin Ivory, Opalized 
Palm, Florida Agatized Coral 

KEN KYTE 
520 East Boston Street Box 161 

Covington, Louisiana 

TRANSPARENT 

PLASTIC BOXES 
For visible storing, handling and dis- 
playing of specimens. Ideal for GEM- 
OLOGISTS, MINERALOGISTS, GEOL- 
OGISTS and LAPIDARIES. 

WRITE FOR FREE LIST ES-58 

ALTHOR PRODUCTS 
2301 BENSON AVE. BROOKLYN 14, N.Y. 

Fine Minerals 

for the Dana Collector 

Specializing in crystallized minerals, 
Franklin, N.J. minerals, and micro- 

mount material. 

JOHN S. ALBANESE 
P.O. Box 221 Union, New Jersey 
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The Complete Mineral Shop 
Inquiries Welcome 

Drop in and see us when in town 

GLOBE MINERALS 
163-03 Depot Road Flush'ng 58, New York 
Opposite B'Way Stati of the L.I.R.R i if2nd 

Street & WNorthe Bivd 

TOM ROBERTS ROCK SHOP 
1006 South Michigan Avenue 

Chicago 5, Illinois 

Wabash 2-7085 

Change In Hours: 
Monday through Saturday 
10:00 A.M. to 5:30 P.M 

SPECIAL OFFER, GEM ROUGH 
Shattuckite, Ariz 5.00 Ib 
Copper Rhyolite, Pa 1.25 Ib 
Lace Agate, Mex 75 Ib 
Postage please nt 

FREE LIST 

THE VELLOR CO. 
P.O. Box 44(ES), Overland, St. Louis 14, Mo 

Agatized Whalebone Vertebrae 
Black & White Coquina Agate, 33.50, 5 Ibs 

$6.59, 10 i 

aquiries 

Ibs plus postage Trade and in 

also inv 

ARTROX 
P.O. Box 1245, Santa Monica, Calif 

ted 

COMPARISON MINERAL SPECIMENS 
70 different 1" specimens, $7.00 postpaid. 

Send for sample order of ten, $1.50 postpaid. 

Ge 

MINERALS UNLIMITED 
1724 University Avenue, Dept. E, Berkeley 3 

California customers add 4 S. tax and 
AT KAYE’S IN NAMPA you will find a large as 

sortment of Gemstone (rough and slabbed 

Polished Specimens, Minerals, Select Mountings 

Lapidary Equipment ona Supplies, Made up 

Books for 

Artifacts Collector 

Jewelry the Gem Cutter 

ind F 

Mineral and 

eld Guides. Stop and 

see us at 

Cc. R. KAYE & SONS 

HIWAY 30 EAST OF NAMPA, 

WANT SEND 
|FUN AND| Moke pe 
PROFIT? \ ‘ ‘ 

- \ he \ y intere 7 or ect Pe 

IDAHO 

ect | +t ‘ — 

pect 

\ - € j 

Hearts re we FE NTERPRISES 

os 

February issue ad deadline 
is December 10th! 

GEMS & 
MINERALS 

The complete magazine for the 
gem and mineral hobbyist 

® HOW-TO-DO articles on gem cutting, gem 

collecting, jewelry making, minerals, min 

eral collecting, micromounts, fossils, and 

® MAPPED FIELD TRIPS in every issue that are 

detailed with really complete information 

plus .. 

@ JEWELRY PROJECTS with drawings and pic 

that 

and directions 

tures 

make, also . , 

® SHOW AND CLUB NEWS 

abreast of 

are easy, yet satisfying, to 

that keep you 

the activities of other rock 

hobbyists all over the country, and it’s... 

® PUBLISHED MONTHLY with 12 full 

with hundreds of 

drawings ond ads to help and guide you 

issues 

each year pictures 

to more 

Over hobbyists al 

ready use and enjoy GEMS & MINERALS. You 

can 

and more hobby enjoyment 

26,000 gem and mineral 

too 

ONLY $3.00 PER YEAR SAMPLE COPY—25c 

GEMS & MINERALS 
P.O. Box 687H MENTONE, CALIFORNIA 

ROCKS AND MINERALS 
\ Mag ine f ( ectors) 

If you ect ks, n rals nd pebbles 
*‘rystals, ores, gen ROCKS and MINERALS 

is your magazine F nded 1925 | ied once 

ROCKS and MINERALS 
Box 29 — Dept. ES Peekskill, N. Y 

fidence 

st the 7 ; ‘ 1+ 

mear HONESTY INTEGRITY 

FAIRNESS and FRIENDSHIP 

AMERICAN GEM & MINERAL SUPPLIERS ASSN. 

3657 West 58th PI., Los Angeles 43, Calif. 

MINERALOGY 
Offers unlimited opportunity for rock collector or Uranium 

prospector 

home 

Make it your career or hobby 

Diploma course 

We train you 

Send for Free Catalog 

MINERAL SCIENCE 
Desk 11 ° 

at 

INSTITUTE 
189 E&. Ontario . 

~~ 

SUPPORT!! 
Earth Science 

Subscribe Today 

Chicago 11 



Highly Polished 

Capped Baroques 

Flame Agate) |.’ 2°". 
Medium '2" to 7s’ on . .15 ea. 

Black and Deep Red— Clear Quartz White Quartz 
Green Quartz Rose Quartz 

Some Green, Red and Black A ad nee 

. . . ° Turquoise Chrysocolla 

When cut in the right direction ita diate Sciditen 

flames like from an open fire show up Snowflake Obsidiar Moonstone 

distinctly and prettily. Lt. & Dk. Carnelian lue Slag 
4 Soldered neckchains 18”........ 1.00 

This is a Mexican material 2 doz. Jump Rings for above chains :. ae 

Drop Earwires 15¢ a pr. or 6 pairs for.. .75 

Generous Sample $1.50 Am. money 

50 Ib. lots 50 Ib. Am. money BELL CAPS 

100 Ib. lots 40 lb. Am. money Small—4 fingers—Nice desigr 25 a doz 
Medium—7 fingers—Nice desigr 25 a doz 

Do not send currency Make it your check Larae—7 fingers—Nice Desig 5) a doz 

M.O. or bank check or draft Twin Leaf Bails Caps 10 a doz 

P , Snake Chain Key Rings for baroques -25 ea 

Very good for holo ties, especially Rock Crystal Hearts faceted, drilled 75 ea 
Allow about 30 days for del G , 

Mexican Trading Post, senmmlindacen +> ~~qumasndianiann 
Free Catalogue sent upon request 

APO 44 Send check or money order to 

Ebeling’s Gems & Art Crafts 
La Cima Motel—Hwy. 45 North 9704 Vomac Road, Santee, Calif. 

Chihuahua, Chih., Mexico Satisfaction guaranteed or money back if 
returned within ten days 

FASTER POLISHES AT LESS COST 

with THE NEW TUMBLAL 7-60 
-_ S 95 Actually adds a new longitudinal movement 

to your material which speeds up the proc 
d ay ee esses, allows you to use a wider range ol 

Postpaid tone sizes, and at the same time eliminates 

CE. Ve WP the danger of chipping or flats. Uses stand 
110V rd 5S gallon barrel which lifts easily out of 

Motor Carriage SIN pressed ridges along its 
J. $19.95 ides assure a better roll with less slippage extra : ppage 
. | Has a heavy fused in plastic liner for longer 

wear and quiet movement. Positive action 

hain and belt drive runs indefinitely 
| on bearings of oil impregnated bronze 

Send tor further information, compare its 

tures, and be convinced t's the best a y . featur { that 
lium ' mb! 

u at wil tor the mor on the market today! 

@ Capacity 30 Lbs 

TE Shipped KD @ Inspection While Running 

er With Full @ Quick-Change Speeds 15-20-25 RPM @ No Water Loss 

Instructions @ Weighs Only 20'/, Lbs. Without Motor @ Tilts to 4 Positions 

@ No Gas Danger @ Additional Pails Available 

DEALERS INQUIRIES INVITED 

KOOL imc. 2323 Ellis Ave., St. Paul 14, Minn., Dept. 13-60 
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MEXICAN AGATE 
Casa Grande, Red 

Moss, Luna and Many Others. 

Slabbing and Tumbling 

Lace, Persalles, 

Retail list just out 

Wholesale list for dealers 

B. & H. ROCK SHOP 
Granbury, Texas 

Open By Appointment Only 

CRYSTALLED 
NATIVE LODE GOLD 

ne 

thing super exceller Or irprise with a gift 
that friend who ha ich a wonderful collec- 
tion? We had good Crystalled Gold in 1959 

Are ve fortunate t have rrently, ir m 

ed ‘ ity nm Cabinet Speci 

ner and Mic r r 

Mik nm r nn é ) 

Larger Cluste1 f Cryst Wire Frond 

Stamped, addresed envelope — 
iption of specimen ir esired price rar 

FRANK H. WASKEY 
Oakville, Washington 

' 
VACATION'S OVER 

Time to do something with your summer's 

gieanings 

For utt ng polishir g facet ng tumbling. see us 

for equipment rit polish’ powders 

ngs. EVERYTHING you will need 

waiting. Take it home with yo 

and mount 

iN STOCK. No 
Gleanings lim 

ted??? We have literally tons of domest and 
mported gem material 

THE RILEY ROCK SHOP 
R. D. 2, DIALTON RD 
SPRINGFIELD, OHIO 

2 miles north of North Hampton 

Phone WO 4-1460 

PO.BOX 1445 
DONNA,TEXAS 

Mineral W ealth of Greece 

THI 

civilization will no doubt be limited by a 

future advancement oF our 

number of factors, one of which we may 

be sure will be the gradual imy 

ment of mineral resources. Already we are 

lependent upon many 

critical metals and since this is fast becom 

ing a world wide problem, it is 11 

that these 

nportant 

be found in the hands of our 

illies, rather than in those of our potential 

enemics 

Gree although smal untry, pos 

sesses much potential mineral wealth. Her 

mines, however, were almost wholly de 

stroyed during German occupation, and 

I ning t seems ha be n n siowest 

f all her industries recover 

Among the ores found suft ntly 

large deposits te ke 1 profitable 

ire bauxite (alu ), py! lead 

ul ncentrates, bari hron 

iron, magnes manganes 

mony. Many new e shafts are now 

under nstr ibt will 

soon be in opet 

While there ay be posits oul 

little or fort has as yet | le by 

major oil f I h 1 

lars ly the unt orabl eral laws 

of th untry. Lack of | has 

greatly retarde lus 

[ ed Ot Ss eng rs h f ry fe 

to remedy this sitt I S S 

sible | iking us | posits 

which labl rg ies 

At A 5 f $ Athens 

hermal f 

D I It « r th S { 

1 [ 

electri ‘ 

structur h 

«ch now s ' f 

mi han h S 
fi . | ‘ 
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—-CLASSIFIED ADVERTISIN G— 

Rate: Eight Cents per word, per issue. Minimum $2.00, payable in advance. No proofs 

or copies for checking are furnished. Introductory words will appear in CAPITALS. 

When additional capitalization is required, each such word counts as two words 

No charge for name and address. 

Gemstones, Lapidary 

OPALS! We have several parcels of 
them priced at $5.75, $6.75, and $7.75 
each, plus 10°. federal tax. About one 
ounce per parcel. These OPALS will 

make very nice stones. Brazilian band 
ed agate, $9.00 for ten pounds; chunks 

weigh two pounds and up. See us fo1 
Lapidary Equipment and _ Findings. 
RUBEY’S ROCKS, 9624—49th Ave., 
Oak Lawn, Illinois 

DIAMONDS: Thousands of fine crystals 
available. All sizes from small perfect 
crystals for micro-mounts to large pe} 
fect crystals for specimens and cutting. 
From 75ce each to $20.00 per ct. LA- 
PIDABRADE, INC. 2407 Darby Road, 
Havertown, Pa. 

RYSTALS, MINERALS, _ semi-precious 
stones; rough. Pocket size whetstones. 

Colorful Novaculite for cutting. Also, 

Rock jewelry. All Rock Hounds welcome. 

HOUSE OF CRYSTALS ROCK SHOP, 
R. #1, Box 624, Hot Springs, Ark. (12 mi. 

S. on Hwy. 7). 

ABINET SPECIMENS. We will make 
them to order of any material we have. 
Write us your wants. We will quote 
prices. Also have Utah Gem Stones, 

retail and wholesale. THE ROCK 

SHOP, Box 11, Green River, Utah. 

DEALERS: Write for wholesale price lists 
n our fabulous line of nontarnishing 

iluminum chains and findings. If you in- 

ide $1.00, samples will also be sent. 

Please include your tax number with let- 

ter. R. B. BERRY & CO., 5040 Corby St., 
Omaha 4 Nebr 

WYOMING JADE, generous slab, $1.00 

Choice: black, olive greer and phanton 

Var ety ¢ f tumblir g mater al, 5 lbs., $1.00 

Good cutting material: oolite, wood, agate 

asper, algae, turritella, 25c/lb. Medicine 
Bow agate, stalagtite formation with den 

es, also fluorescent, $1.00 per lb. Fos 
sil fish, $1.50 to $5.00 Add postage 

WITKA’S Hiway 30, West-end, Rock 

Springs, Wyoming 

drit 

QUARTZ CRYSTAL BAROQUES, heat 
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treated, colored blue, green, rose, 

golden, and clear. About 100 to a 
pound, assorted, $4.50 per pound. As- 
sorted Baroques: agates, tigereye, 
woods, about 200 per pound, $4.50 per 

pound. Cullet Baroques, assorted col- 
ors, about 150 per pound, $3.75 pei 
pound. Slabs: South American agate, 

novaculite, jaspers, woods, etc., 20 sq. 
in., $3.50. All above postpaid. CHAS. 
E. EAGLE, 410 South 5th Street, Wat- 
seka, Illinois. 

10 RING SIZE PREFORMS, Plume moss, 
etc. with our lists; $1.25, including tax 

and postage. Rough slabs, preforms, cut 

stones, and mountings, all at sensible 

prices. HUNTER & SONS, 465 — 2lst 

Street, Springfield, Ore. 

INDIA IMPORTER has crystal and gem 
specimens for rock collectors; uncut; 
this material not perfect enough for 
gems but will greatly enhance your 
collection; India star rubies from 75 
to $1.25, moonstones 65c to $1. E. D. 
SKINNER, P.O. Box 4252, Station K, 
Milwaukee 10, Wis. 

Bargain Gems! WHOLESALE PRICES! 
Assorted, ten for one dollar. Sample, 
l4c, postpaid. Literature free. 
EVERETT CASTEEL, 350 Valmy, 
Milpitas, Calif. 

IMPORTED GEM MATERIALS. Buy from 
your resident, reputable, and well estab- 

lished dealer: Selected tumbling cabo- 
chon, and choice faceting materials in the 

rough. Our specialty is still Australian 

Fire Opals. Also everything in cut stones 

such as Jade, Sapphires, Rubies, Emer- 

alds; also Synthetics, etc. Price list avail- 
able, wholesale and retail. FRANCIS 

HOOVER, 11526 Burbank Blvd., North 

Hollywood, Calif. 

50c BRINGS YOU our beautiful catalog, 3 
Sapphires and piece of Uranium. $1.00 for 
the above, plus Arizona Rubies” and 
piece of sparkling Galena. WHITE MOUN 
TAIN MINERALS, Campton, New Hamp 
shire 

GOLD NUGGETS, good color and tex 
ture; ideal for jewelry or as specimens. 
State size and weight desired. Satisfac 
tion guaranteed. $3.00 DWT. M.O. o1 

Cashier’s check. SNOWSHOE TROUT 
RANCH, Avon, Montana. 



Minerals Petrified W ood MINERAL COLLECTION, 50 different, 
, xld, massive, some rare, 2” size. IDEAL 

CHRISTMAS GIFT. Satisfaction guar 
UMBLING QUALITY GOETHITE! anteed. $12.00, postpaid. We also have 
You will like this gem material. This hundreds of all size specimens. MIN 
TUMBLING GOETHITE ROUGH is ERAL MUSEUM, Follansbee, W. Vir 
only $2.00 per pound, postpaid. SWEN- ginia. 
SON & LAKE, P.O. Box 361, Chisholm, 
Minnesota. 

ALPINE MINERALS, at reason: able 
prices. State your request or write fo 

CANADIAN NATIVE SILVER, genuine free list to: KURT SCHNEEBE LI, 
dendritic silver in calcitic vein mate Hortinweg 12, Thun, Switzerland. 
rial; 4” thick slabs, two to ten square 
inches. Per square inch, unpolished, 
$1.00; polished, $1.25. Collectors’ snow Sl hc aay ie sg R a, shen t" 

pieces, first offering. Satisfaction o1 nosy a gp rite rake gti 
cheerful refund. Prompt delivery. Mairi gine) oe cee x eset agg a 
NORTHERN MINERALS & SILVER shipped mixed, $22.50. Ss mple, $3.50. FOB 
CRAFT SUPPLY, P.O. Box 834, New SEEPPOS MITCS, WES.0S. CAMPS, VEle. PVE 
poh es , Box S04, New Barstow. MORTON MINERALS & MIN 

ING, Dept. E, 21423 Old Hwy. 66, RFD 1, 

Jarstow, Calif 

AGATIZED WOOD, cab size or mixed 
agates for tumbling, 30c/lb., freight 

paid on 100 Ib. lots. Two lb. piece 
of petrified wood, $2.00, ost paid. S “a 00 Ibs. $105 Sampl« WALTER BURDETTE, 1 mile N. of eee eR SOO Es See eee eOr front ool - $2.50. FOB Barstow. MORTON MINERALS 
i ini : & MINING, Dept. E, 21423 Old Hwy. 66, 

RFD 1, Barstow, Calif., 11 miles west of 

FINE MINERAL SPECIMENS for the Barstow. 
Xmas season: Cinnabar: 3x3”, $10.00: 
2x3”, $7.50 to $9.00. Cinnabar, Nevada: 
2x5”, § 7.50. Hydrozincites fl. blue: 

WE ARE MINING—Gem material, palin 

wood, jasp-agate, “chapinite”’ and jasper 

SPECIAI GEM MATERIAL—4 _ different 

o.. 40 aig Pca + ~ ids f mines for rag saws for 3x4”, $3.75; 2x2”, $2.00. Zippeite—fl. rena Wi ‘1 ir ety 1s e 
a . . 1 1D ig. Y e ire¢ aps ana 

green: $200) to $15.00. Fluorite, Ger- “ee ing “he a ‘ ‘ale ry 

” > . ~ ) ‘ Ss. 0) s., SN ed, a, dvoov 

many, sea green, 4x4”, $12.00. Crocoite pete ppe : 
” ‘ FOB Barstow. MORTON MINER ALS & 

xl. prisms, 1% $3.00. Sylvite xllne, MP p05 : : 
4 IP mga MINING, Dep S, 21423 i Hwy. 66, RFD 

red pink, 2x4”, $2.25. Cerussite, V- ng ees say 1428 Old Bw} 

twins, 14”, $1.00. PETER’S ROCKS cpomunvatneeess 
& MINERALS, 1316 East Colfax Ave., 

Denver 18, Colorado. MINNESOTA ALGAE, Jasper or Petos 
key Stone, $1.00/lb. Over 10 lbs, post 

erecta as cietitiamiiaaitinare _— aid. Tumbled Wyoming’ mixture; MEXICAN CUTTING MATERIAL Rote. Samer, Weal. Snes. babe 
Psilomelane, $0.80 lb. Mexican lace cae May tend SP ; jacth or ce : rs Superior Agate, $8.00/lb., postpaid. Va- 
agate, $0.85 lb. Tumbling amethyst riety of rough, slabs. tumbled, grits 
mixed large and small—$0.80. Also ae _ saline: Wen aaes ' . some findings. Lapidary Equipment: 
calcite rhombs, good double refraction, “Rock,” “Frantom.” Open after 4:00 
average %” x 4%” x 1”, $1.00 lb. Post- > ATETT MP Ss » E99 

age paid. MINERAL AND FOSSIL Sect pec lag ag «se on 
IMPORTS, Box 3411, Albuquerque, 
New Mexico. 

PYRITE CUBES MOVABLE in a 
] ( Alle« “aVIty or cavities in 

NATIONALLY KNOWN and noted fo. po oa = a caaleanen an 
large, choice varieties of gemstones, quartz x1’s. with liquid, gas, and un 
minerals, Indian artifacts, fossils, identified solid inclusions, movable in 
handcrafted jewelry, ete., including a cavitv. The above Poem Cheviot. 
unusual gifts. Retail and wholesale. N.Y. From North Chatham, N.Y 
Dealers’ inquiries and suppliers’ offe quartz xl1's. with chlorite inclusions 
ings invited. THE COLES’, 551 S.W Individual xl1’s., or matrix specimens 
Coast Highway, Newport, Oregon. Write for prices. HALLENBECK’S 

MINERAL SHOP, Kinderhook, N.Y 

WANTED TO BUY: Minerals and Ores 

Tourist or pound type for beginners’ AGATE, jasper, petrified wood, mineral 
study sets. Will refund postage f specimens. Retail-mail order only. Send 
samples and lists. HENRY KLIMEK. stamps for list. GENE ELMENDORF, 
“3135 Edward Street, Dearborn, Mich. Marfa, Texas. 
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Eq uipment 

ULTRAVIOLET LAMPS, superior, com- 
pact, custom-built, from $14.50. Also 
accessories, and equipment. Filters, 

tubes, electrical parts for replacement 
or “build-your-own’’ available. In- 
structive literature free. RADIANT 
ULTRA VIOLET PRODUCTS, Cam- 
bria Heights 11, New York. 

SALT LAKE CITY, UTAH. Drop in when 
out this way. We have specialized in 

Equipment, Findings, Supplies, ete. for 

Rockhounds since 1950. You may pick up 

your Free copy of Utah locations, or send 
a stamped envelope. However, would rath- 
er be blessed with a visit. No catalog. 

KEN STEWART’S GEM SHOP, 136 West 
South Temple, (% block west of Temple 
Square). 

SPECTROSCOPE (results like a $30.00 in- 

strument) and illustrated, cloth instruction 

book 220 pages for quick ore and mineral 

analysis Both $7.00. SCIENCO, 75 

Arastradero Rd., Palo Alto, Calif. 

MICROSCOPES: Large Stock. All 
makes. New, and Used Completely Re 
built. Send 10c, Stamps or Coin, for 

listing. Refractive and heavy liquids, 
Specific Gravity Balances, Scientific 
Equipment. LAPIDABRADE, INC. 
2407 Darby Road, Havertown, Pa. 

Miscellaneous 

SPECIMENS, $1.00, postpaid, Tour- 
maline, Topaz, Corundum, Emerald, 
and Ruby. Mounted on printed cards. 
Check or money order preferred. 
STYLE CRAFT, 1262 Eastern Ave., 
Morgantown, W. Virginia. 

MUSEUM DIRECTORY, “Mineral, Fos 
sil, Rock Exhibits and where to see 
them.” Lists information on nearly 
200 public museums in U.S. and Cana 
da with geological exhibits. Order from 

AMERICAN GEOLOGICAL INSTI- 
TUTE, 2101 Constitution Ave., Wash 
ington 25, D.C, $0.50 

BEGINNERS’ ILLUSTRATED CAT 
ALOG. Specialized mineral, gem, crys- 
tal, fluorescents, rock, and fossil study 
collections. Kits—ultraviolet, chemical, 

blowpipe, others. Manuals, field guides, 
equipment, Various beginner acces 
sories, 25¢. MINERAL LORE, 3004 
Park Avenue, San Bernardino 9, Cali 

fornia. 

FIND VALUABLE MINERALS while 
hunting, fishing, prospecting, or gem 

hunting. Here are a few of the 300 o1 

more you may be overlooking: ura 
nium, vanadium, columbium, tantalum, 
nickel, cobalt, tungsten, selenium, 
germanium, chromium, bismuth, tin, 

mercury, gold, platinum, beryllium, 
emeralds, etc. Some worth $1 to $3 
a pound, others, $25 to $200 per ounce. 
An emerald the size of your thumb 
may be worth $500 to $5000 or more! 

Learn how to find, identify, and cash 
in on them; new simple system. Send 
for free copy, “Overlooked Fortunes in 
Minerals”. It may lead to knowledge 
which may make you rich. DUKE’S 
RESEARCH LABORATORY, Box 
666-C, Truth or Consequences, New 
Mexico. 

LARGEST COLLECTION. Slides of minerals 
and Geology Club programs with scripts 

Send 4¢ stamp for rental list. Catalog of 

mineral or geology slides (state which), 

sample and 25¢ credit slip. Postpaid for 

65¢. Come and use our equipment in our 

“Do-it-yourself” lapidary shop. Pay by 

the hour. ROCK HOUND SPECIAL, 8441E 
Bolsa Ave., Midway City, Calif. 

FERN FOSSILS TO SHARE: Indiana’s 
new concretionary forms. Matched 
pairs, 50c to $5.00. Assortment of 

matched pair and single halves, value 
$3.00, sent for similar value mate- 
rials, slabs, or fossils, your selection. 
Write for list. MERTON AND 
GLADYS YOUNG, Michigantown, 
Indiana. 

MIOCENE, EOCENE, PLIOCENE 
FOSSILS. 25,000 shark teeth, up to 
5%” long. 125 varieties of intact, fos 
sil shells. Whale ribs, vertebrae, & 
disks. Petrified crabs. 25 different, 
identified fossils, $3.00. Free retail, 
wholesale listing available. MALICKS, 
5514 Plymouth Road, Baltimore 14, 
Maryland. 

TRILOBITES (Phacops), $1.00 and up. 
Fossil collection, 9 different specimens 

mounted on attractive card, each identi 

fied, $1.25. Ten different Brachiopods, 
$1.50. Gastropod and Pelecypod, 35¢ each 

Three different corals, 75c/set. DON H. 
WHITE, Box 181, Ottawa Lake, Michigan. 

FOSSILS: 15 classified $2; 15 Pennsy| 
vanian $2.50; 15 Permian $2.50; 15 
Ordivician $2.50; 15 Devonian $2.50; 50 
classified $7.50. Mammal teeth, bones, 
plants; everything in fossils. Send 
postage. List. PIONEER MUSEUM, 
Burnet, Texas. 
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NEW LOW PRICES! 

SPECTACULAR FLUORESCENCE 
INCREASED PRODUCTION ON 
THESE POPULAR LAMPS 
BRINGS LOWER PRICES RAYTECH SUPER 

Shortwave 59.50 
wes 64.50) 

Longwave 29.50 
(was 34.50) 

COMPARE! 

* POWER — 10 times as much Ultraviolet as most lamps sold 

* COVERAGE — Alzak reflector and 16 inch filter give wide brilliance 

* ECONOMY — More Ultraviolet per dollar. Compare with any other lamp 

* LIGHTWEIGHT — Only 512 Ibs. and balanced 

* CONVENIENCE — Large handle—easily removed for mounting 

LEADING NEW sone, LAMP 
® POWERFUL — Unexcelled in_ its 

class 

* CONVENIENT — Well placed com- 
fortable handle and starters permit 
one hand operation 

* LARGE FILTERS — Over 8.4 sq. in. 
filter opening. Largest in its field 

* SOLID CONSTRUCTION — All 
metal. No light leaks. No rattle. No 

RAYTECH DUAL $29.50 nom 
BC-5 Battery adapter with shoulder * COMPACT — Only 5”x62""x178” 

strap, as shown $5.75 © ATTRACTIVE — Handsome, dur- 
Batteries 45-Volt No. 202 per set of able 2 coat baked gray hammer- 
two $7.20 tone finish 

Other Lamps Available — Ask Your Dealer — Send For Catalog E 

SATISFACTION GUARANTEED 

ORDERS: Please include 75c with each order for postpaid delivery in USA 

MINERAL EQUIPMENT COMPANY 
HAMPDEN ROAD, SOMERS, CONN. 
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Midwest Federation 

of 

Mineralogical & W 

Geological Societies MID Mi WEST 
FEDERATION 

Officers 1960-61 

Floyd Mortenson President Leo Yanasak Vice President 

Bernice Rexin Secretary Regional Vice Presidents 

O. M. Fether Treasurer Verne Montgomery Central 

Ben Hur Wilson Historian-Custodian M. R. Gingery Eastern 

Richard N. Lake Membersh'p Chairman Bernard Dooley Northern 

Russell Keme Rockrama Director R. E. Brush So. Western 

Oe 

ATTENTION: ALL ROCK HOUNDS AND MINERALOGICAL SOCIETIES who 

have not as yet affiliated with the MIDWEST FEDERATION. 

IN UNION THERE IS STRENGTH 
Through affiliation with the Midwest comes the opportunity to 

participate in our Annual Conventions, Rockramas, bulletin ex- 

change programs, and receive information from our committees 

on each branch of the Earth Sciences. 

It is not essential that one belong to a club in order to be eligible 

to join the Midwest Federation. 

You will be very welcome and you will find the advantages to be 

gained far exceed the slight cost and effort expended. 

The Midwest comprises approximately 100 clubs and many indi- 

viduals, and is a branch of the larger American Federation which 

comprises the regional Federations of the U. S. and Canada. 

For further details, contact Richard N. Lake, P.O. Box 361, Chisholm, 

Minnesota. 

EARTH SCIENCE, Official Magazine 

P. O. BOX 1357, CHICAGO 90, ILLINOIS 
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